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Figure 2. Sequence of C5 H6p WNV prM-M-E C5 in pDS-2646-1-1 



301 ACGAATATGC AAGAGA.TAAT AAGATTACGT ATTTAAGAGA ATCTTGTCAT GATAATTGGG 

361 TACGACATRC TGATAAATGC TATTTCGCAT CGTTACATAA AGTCAGTTGG AAAGATGGAT 

421 TTGACAGATG TA&CTTAATA GGTGCAAAAA TGTTAAATAA CAGCATTCTA TCGGAAGATA 

4 81 GGATAGGAGT TATATTATAC AAAAATCACT GGTTGGA TAA AACAGATTCT GCAATATTCG 

541 ; " ' . GAATTTGTAA ACTATGACAA FAAAAAGCCA TTTATCTCAA 

601 CGACATCGTG TAATTCTTCC ATGTTTTATG TATGTGTTTC AGATATTATG AGATTACTAT 

661 AAACTTTTTG TATACTTATA TTCCGTAAAC TJ: TA T TAA TC ATGAAGAAAA TGAAAAAGTA 

■7 21 TAGAAGCTGT TCACGAGCGG TTGTTGAAAA CAACAA- * - ' . ' • - ' AY . - ' 

7 81 ATATAGGTCT GTGAGGCTAT CATGGATAAT GACAATGCAT CTCTAAATAG GTTTTTGGAC 

841 ,\ .--\v ' V " V. . " — " "V.Y 'WAT"- \ s • 

901 ATGTTCAAGA ATACCGAGGC TA TAAAAA TC TTGA TGAGGT ATGGAGGTAA ACCTGTAGTT 

961 ACTGAATGGA CAACTTCTTG TCTGCATGAT GCGGTGTTGA GAGAGGACTA CAAAA.TAGTG 

1021 , " , <- iA - Gl'AA' kAlC' r "T" A AGC'iG/ CG CTTTACTGCT 

1081 TTGTGTTTGG CAGGTTACCT TAACAAAGTT AATTTGGTTA AAGTTCTATT GGCTCATTCG 

1201 AAAAA T T TAA CAATGGTTAA ACTTGTATTG AACAAAGGTG CTGATAGTGA CTTGCTGGAT 

12 61 AA CA. TGGGA C GTACTGGTTT AATGATCGCT GTACAATGTG GAAATATTGA AATATGTAGG 

1381 TTCATGGTAG AAAAGAAGTG GTCAGGGTAC TTTTGAACAA AGGAGCAGAT GTAAACTACA. 

1441 TCTTTGAAAG AAA TGGAAAA TCATATAG7G TTTTGGAATT GATTAAAGAA AGTTACTCTG 

1501 . tAAGG TACGTGACTA ATTAGCTATA 

1561 AAAAGGATCC GGGTTAATTA ATTAGTCATC AGGCAGGGCG AGAACGAGAC TATCTGCTCG 



REPLACEMENT SHEET 
Figure 2 continued 

1621 TTAATTAATT ~G~G" ^ „ . J 

1681 ZGMGGTTGT _ G 

^> WNV capsid leader 
M TGI A V M I G L I A S V 

1741 9^11L¥^TLJ^M^1^ tgaccggaat tgcagtcatg attggcctga tcgccagcgt 

=> WNV prM 

. G A V T L S N F Q G K V M M T V N A T D 

, TGCTACTGA 



CGTCACAGAT G T CAT C AC G A TTCCAACAGC TGCTGGAAAG AACCTATGCA TTGTCAGAGC 

. M D V G Y M C DDT I T Y E C P V L S A 
AATGGATGTG GG AT AC AT G T GCGATGATAC TATCACTTAT GAATGCCCAG TGCTGTCGGC 

. G N D PEDI D C W CTK SAVY VRY 
TGGTAATGAT C C AG AAG AC A TCGACTGTTG GTGCACAAAG TCAGCAGTCT ACGTCAGGTA 

=> WW M 

. G R C TKTR HSR RSR R S L T V Q T 
TGGAAGATGC ACCAAGACAC GCCACTCAAG ACGCAGTCGG AGGTCACTGA CAGTGCAGAC 

. H G E S T L A N K K G A W M D S T K A T 
ACACGGAGAA AGCACTCTAG CGAACAAGAA GGGGGCTTGG ATGGACAGCA CCAAGGCCAC 

. R Y L V K T E S W I L R N P G Y A L V A 
AAGGTATTTG G TAAAAA GAG AATCATGGAT CTTGAGGAAC CCTGGATATG CCCTGGTGGC 

.AVI G W M L G S N T M Q R V V F V V L 
AGCCGTCATT GGTTGGATGC TTGGGAGCAA CACCA TGCAG AGAGTTGTGT TTGTCGTGCT 

=> WNV E 

.ILL VARA Y S F N C L G M S N RDF 
ATTGCTTTTG GTGGCCCCAG CTTACAGCI T CAACTGCCTT GGAATGAGCA AC AG AG AC T T 

.LEG VSGA TWY DLV LEGD SCV 
GTTGGAAGG? GTGTCTGG G A?jZ TGGGT 3G r CTC AGGCG ACAGCTGCGT 

.TIM SKDK PTI D V K M M N M E A A 
GAG TAT CAT G ICTAAGGACA AGCCTAC AT I'GATGTGAAG AT GAT G AAT A TGGAGGCGGC 



C\V-'-r'-,cp - - — — — --- Cv - TC TCTCCACCAA 

. A A C PTMG E A H NDK RADP A F V 

GCTGCGTGC C G? TGG GAG GCTC : TGAC GTGCTCA C - GCTTTTGT 

. C R Q GVVD R G W GNG CGLF GKG 

^L<ACA>_~ ^ v - TAT ITk-CAAAGG 
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Figure 2 continued 



.SID T C A K F A C STK A I G R TIL 

2 641 Ah.( Al.GAC A-«_C _ _ _ s> ^ 11 

mutated T5NT 

, K E N I K Y E V A I F V H G P T T V S S 

2701 GAAAGAG TCAAGTACG AAGTGC ( GGAGTC 

. H G N YSTQ VGA TQA GRFS I T P 

2761 iCACGC - - - v - XA AITCA GCATCACTCC 



2 821 K TCATACACAC TAAAGCTTGG AGAATATGGA GAGGTGACAG TGGACTG TGA. 

,PRS G I D T NAY Y V M T V G T KTF 

2 881 ACCACGGTCA GGGATTGACA CCAATGCA.TA CTACGTGATG ACTGTTGGAA CAAAGACGTT 

. L V H REWF M D L NLP VJSSA GST 

2 941 CTTGGTCCAT CGTGAGTGGT TCATGGACCT CAACCTCCCT TGGAGCAGTG CTGGAAGTAC 

. V W R N P. E T L M E FEE P H A T K Q S 

3001 K I'' a s ' v C C GC CACGCC? CGAAGCAGTC 



3061 U I < C _ AT CC 

. V E F S S N T V K L T S G H L K C R V K 

3121 TGTGGAATTT TCAAGCAACA CTGTCAAGTT GACGTCGGGT CAT T T G AAG T G TAG AG T GAA 

. M E K LQLK GTT YGV CSKA FKF 

3181 GATGGAAAAA TTGCAGTTGA AGGGAACAAC CTATGGCGTC T G T T C A AAG G CTTTC..AAGTT 

. L G T P A D T G H G T V V L E L Q Y T G 

32 41 TCTTGGGACT CCCGCAGACA CAGGTCACGG CACTGTGGTG TTGGAATTGC AG TAG AC T GG 

, T D G PC K V PIS S A A S L N D L T P 

3301 CGG£ 5A CCTT GTTCC v ~ CAC ICATTGAACG ACCTAACGCC 

. V G R L V I V N P F V S V A T A N A K V 

3361 AG T G G G C AG A TTGGTCACTG TCAACCCTTT TGTTTCAGTG GCCACGGCCA AC G C T AAG G T 

. L IE L E P P F G D S Y I V V G P. G E Q 

3421 C C T G AT T GAA. TTGGAACCAC CCTTTGGAGA C T CAT AC AT A GTGGTGGGCA GAGGAGAACA 

,QIN H H W H KSG SSI G K A F TTT 

34 81 ACAGATCAAT CACCATTGGC ACAAGTCTGG AAGCAGCATT XCAAAGCCT TTACAACCAC 

. L K G AQRL AAL GDT AWDF GSV 

3541 ;< _:aaa^-~- ,:c:r..r-: xx: ax-gagacaca gcit xl-act itul-xtcagt 

. G G V F T S V G K A V H Q V F G G A F R 

3601 TGGAGGGGTG TTrACX - X " " - X ' GAGCATTCCG 

,SLF G G M S WIT QGL LGAL L L W 

3661 CTCACTGTTC GGAGGCATGT CCTGGATAAC GCAAGGAT TG CTGGGGGCTC TCCTGTTGTG 



REPLACEMENT SHEET 
Figure 2 continued 

. M G I N A R D RSI ALT F L A V G G V 

3721 GATGGGCATC AATGCTCGTG ATAGGTCCAT AG C T C T C AC G TTTCTCGCAG T T G GAG GAG T 

, L L F L S V INI V H A 
37 81 TCTGCTCTTC CTCTCCGTGA ACGTGCACGC TTAATTTTTA TCTAGAATCG ATCCCGGGTT 

3841 TTTATGACTA GTTAATCACG GCCGCCTTAT AAAGATGTAA AATGCATAAT TTCTAAATAA 

3901 TGAAAAAAAG TACATCATGA GCAACGCGTT AGTATATTTT AGAATGGAGA TTAACGGTCT 

3961 ATAGCGTTGT ^TTATTG ATTCAGATGA TGTTTTAGAA AAGAAAGTTA TTGAATA TGA 

4 021 AAACTTTAAT GAAGATGAAG ATGACGACGA TGATTATTGT TGTAAATCTG TTTTAGATGA 

4 081 &GAAGATG&C GCGCTAAAGT ATAGTA.TGGT TAGAAAGTAT AAGTGTA TAG TACTAATGGG 
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Figure 4. Sequence of F8 H6p WNV prM-M-E F8 in pSL-551 3-1 -1 -1 . 

■ F8R 

1 GACCCTTTAC AAGAATAAAA GAAGAAACAA CTGTGAAATA GTTTA TAAAT GTAATTCGTA 

121 CAT'GCGCTCT TCCGATGAGA TATTCGATGC TTTTCTAATG TATCATATAG CTACAAGATA 

181 TGCCTATCAT GATGATGATA TATATCTACA AATAGTGTTA TATTATTCTA ATAATCAAAA 

301 CGATATTCAT AAAGTAAAAA TATTAGCTCT AGAAGACTTT ACAACGGAAG AAATATATTG 

421 ^ -u - , >' , + - ~u k&As.At*'' AT" CACGGAAAA1 ATTCAGTATC 

4 81 AGATTTATCA CAAGATGATT ATGTTATTGA ATGTATAGAC GGATCTTTTG ATTCGATCAA 

601 ATGTAAAATG GGGAATAAAT ACTTTTCTAG ATGG'TTGCGT CTTTCTACTT CTAAAGCATT 

661 ATTAGACATT TACAATAATA AGTGA G TAG A TAATGCTATT GTTAAAGTCT ATGGTAAAGG 

721 'TAAGAAJiG'TT ATTATAACAG GATTTTATGT CAAA.CAAAAT ATGATACGTT ATGTTATTGA 

7 81 GTGGATAGGG GATGATTTTA CAAACGATAT ATACAAAATG ATTAATTTCT ATAATGCGTT 

841 ATTCGGTAAC GATGAATTAA AAATAGTATC CTGTGAAAAC ACTCTATGCC CGTTTATAGA 

901 a >. -i - >■* . * ^ - ' 1^1 ^'C -iA 3 ^"-i. 

961 "GG TA - AC TACCGA TATTAACCAA CGAGTTTCTC ACAAGAAAAC 

1021 TTGTTTAGTA GATAGAGATT GTTTGATTGT GTTTAAAAGA AGTACCAGTA AAAAGTGTGG 

1081 CATATGGATA GAAGAAATAA ACAAAAAACA TATTTCCGAA CAGTATTTTG GAATTCTCCC 

12 01 TACAGATACT GAAAATACGT GTCCTGAATG TAGAATAGTT TTTCCTTTCA TAATACCCAG 

12 61 TAGGTATTGG A. TAG AT A A TA AATATGATAA A AAAATATTA TATAATAGAT ATAAGAAAAT 

/] " - Z? \ "TTTAC GGAAAATAGC 

1381 TGGTTTTAGT TTACCAACTT AGAGTAATTA TCATATTGAA C TAATTAGCTA 

1441 ATAAAAACCC GGGTTAATTA ATTAGTCATC AGGCAGGGCG AGAACGAGAC TATCTGCTCG 

1501 TTAATTAATT AGAGC , " L 
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Figure 4 continued 

1561 TGAGGGT1OT 

=> WNV caps id leader 
M TGI A V M I G L I A S V 
6/] " A TG" iCC'T " - ^ — - T 1 < - 

=5- WNV prM 

, G A V T L S N F Q G K V M M T V N A T D 
1681 AGGAGGGG T T ACCCTCTCTA ACTTCCAAGG GAAGGTGATG ATGACGGTAA ATGCTACTGA 

. V T D V I T I P T A A G K N L C I V R A 
1741 CGTCACAGAT GTCATCACGA TTCCAACAGC TGCTGGAAAG AACCTATGCA TTGTCAGAGC 

. M D V G Y M C DDT I T Y E C P V L S A 
1801 AATGGATGTG G GAT AC AT G T G C GAT GAT AC TATCACTTAT GAATGCCCAG TGCTGTCGGC 

. G N D PEDI DCW CTK SAVY VRY 
186.1 T G G T AA T G A I CCAGAAGAC A TCGACTGTTG G T G C AC AA AG TCAGCAGTCT ACGTCAGGTA 

=> WNV M 

. G P. C TKTR HSR RSR R S L T V Q T 
1921 TGGAAGATGC ACCAAGACAC GCCACTCAAG ACGCAGTCGG AGG TCACTGA CAGTGCAGAC 

. H G E S T L A N K K G A W MOST K A T 
1981 ACACGGAGAA AGCACTCTAG CGAACAAGAA GGGGGCTTGG ATGGACAGCA CCAAGGCCAC 

. R Y L V K T E S N I L R N P G Y A L V A 
2 041 AAGGTATTTG GTAAAAACAG AATCATGGAT CTTGAGGAAC CCTGGATATG CCCTGGTGGC 

.AVI G W M L G S N T M Q R V V F V V L 
2101 AGCCGTCATT GGTTGGATGC TTGGGAGCAA CACCATGCAG AGAGTTGTGT TTGTCGTGCT 



.ILL V A P A Y S F NCL G M S N RDF 
ATTGCTTTTG GTGGCCGCAG CTTAGAGCAY CAACTGCCTT GGAATGAGCA ACAGAGACTT 



.TIM SKDK PTI D V K MMNM EAA 
-rctatcatg t 7 T CGATG" g ta TGGAGGCGGC 

.NL A EVPS YCY LAT VSDL STK 
CAACCTGGCA GAGGTCCGCA G T TAT T G CI A TTTGGC TACC GTCAGCGATC TCTCCACCAA 

, A A C PTMG EAR NDK RAD P A F V 
AGCTGCGTGC CCGACCATGG GAGAAGCTCA CAATGACAAA CGTGCTGACC CAGCTTTTGT 



G.AC — - ~CTT 
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Figure 4 continued 



GAA&GAGAA1 ATCAAC 5 ( XAT CTTCGTGCAC 5GACCAACTA GTGTGGAGTC 

. H G N YSTQ VGA T Q A GRH'S ITP 



. a a p sytl klg eyg e vtv dce 

27 01 tgcggcggct tcatacacag taaagct tgg agaatatgga gaggtgacag tggactgtga 

. p r s g i d t nay y v m t v g t k t f 

2761 accacggtca g (5 gat t g ac -a _va_--.ga-.__-, ctacgtgatg a< igttggaa caaagacgtt 

. l v h r e w f mdl nlp w s s a gst 

2821 :tt tcc igagt t tc cct :aacct ig ctggaagt.? 

. v w r n ret lme fee phat kqs 

] ['GTGTGGAGi i TTTGAGGAA CCACACGCCA AAG AG I 

. V I A L G S Q E G A L PI Q A L A G A I P 

2941 TGTGATAGCA TTGGGCTCAC AAGAC -,G GC TCTGCATCAA GCTTTGGCTG GAGCCATTCC 

, V E F S S N I V K L T S G H L K C R V K 

3001 TGTGGAATTT TCAAGCAACA CTGTCAAGTT GACGTCGGGT CATTTGAAGT G TAG AG T G AA 

. M E K L Q L K G T T Y G V C S K A F K F 

3061 GATGGAAAAA TTGCAGTTGA AGGGAACAAC CTATGGCGTC TGTTCAAAGG CTTTCAAGTT 

, L G T PADT G H G TVV LELQ YTG 

3121 TCTTGGGACT CCCGCAGACA CAGGTCACGG CACTGTGGTG TTGGAATTGC AG TAG .AC TGG 

. T D G PC K V PIS S A A S L N D L T P 

3181 CACGG? GGA XTTGCAAJ CCTAl C GTCAGCGGCT TCATTGAACG ACCTAACGCC 

, V G R L V T V N P F V S V A T A N A K V 

32 41 AG T G G GC AG A TTGGTCAC'TG TCAACCCTTT TGTTTCAGTG GCCACGGCCA ACGCTAAGGT 

. LIE L E P P F G D S Y I V V G R G E Q 

3 301 jr C G v i i^C * GAGAACA 

. Q I N H H W H K S G SSI G K A F T T T 

3361 A C AG AT C A A T C CCATTGGC AC/: GC — J J CA CCAC 

, L K G AQRL AAL GDT A W D F GSY 

r~-, - - - - - — ~ ~ - L „ T -, r _. _, TTrr _ T ^ ACT 

. G G V F T S V G K A V H Q V F G G A F R 

i ] _ GTCCAI AA GTGTTCGGAG GAGCATTCCG 

. S L F GGMS WIT QGL L G A L LLW 

3541 CTCACTGTTC GGAGGCATGT CCTGGATAAC GCAAGGATTG CTGGGGGCTC TCCTGTTGTG 

. M G I N A R B RSI ALT FLAV G G V 

3601 GAT GG G CAT C AATGCTCGTG ATAGGTCCAT AGCTCTCACG TTTCTCGCAG TTGGAGGAGT 
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Figure 4 continued 



TC TTAATTTTTA TCTAGAGTCG AGTTTTTATT 
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Figure 8. Nucleotide sequence and translation of the WNV prM-M-E region in pSL-5448-1-1, 
pVR1012 \NMprM-M-E. 



PstI Kozak ^> w capsid leader 

M G S ™ G I A V M I G L IAS V ■ 
1 |CTGCAG| CC GC CACCATGG GA TCAACCGGAA TTGCAGTCAT GATTGGCCTG ATCGGCACCG 

WNV prM 

. . G A V T L S N F Q G K V M MTV NATO- 
61 TAGCAGCAGT TACCCTCTCT AACTTCCAAG GGAAGGTGAT GAT G A C G G T A AATGCTACTG 

. . V T D V I T I P T A A G K N L C I V R A • 

121 &CGTCAC vG G C CACG VTTCCAACAG CTGCTGGAAA GAACCTATGC ATTGTCAGAG 

. . M D V GYM CDDT ITY ECP V L S A • 
181 CAATGGATGT GGGATACATG TGCGATGATA CTATCACTTA TGAATGCCCA GTGCTGTCGG 

. . G N D P E D I D C W C T K S A V Y V R Y • 

2 41 CTGGTAATGA TCCAGAAGAC ATCGACTGTT GGTGCACAAA GTCAGCAGTC TACGTCAGGT 

=> WNV M 

. . G R C TKT RHSR RSR RSL T V Q 7 ■ 
301 ATGGAAGATG CACCAAGACA CGCCACTCAA GACGCAGTCG GAGG TCACTG ACAGTC-CAGA 

. . H G E STL A N K K G A W M D S T K A T • 

3 61 CACACGGAGA AAGCACTCTA GCGAACAAGA AGGGGGCTTG GATGGACAGC ACCAAGGCCA 

. . R Y I V K T E S W I L R N P G Y ALVA' 
421 CAAGGTATTT GGTAAAAACA GAATCATGGA TCTTGAGGAA CCCTGGATAT GCCCTGGTGG 

..AVI G i¥ M L G S N T M Q R V V F V V L ■ 

4 81 CAGCCGTCAT TGGTTGGATG CTTGGGAGCA ACACCATGCA GAGAGTTGTG TTTGTCGTGC 



. . L L L V A P AYS F N C L G M S N R D F • 

541 TATTGCTTTT GGTGGCCCCA GCTTACAGCT TCA^"""&C" , ^ < 

..LEG V S G A T W V D L V LEG D S C V • 

601 TCTTGGAAGG AGTGTCTGGA GC AACATGGG TGGATTTGGT TCTCGAAGGC GACAGCTGCG 

Clal 

..TIM SKD KPT I D VK M M N M E A A • 

6 61 I- 

. . N L A E V R S Y C Y L A T V S D L 5 T K ■ 

721 CCAACCTGGC AGAGGTCCGC AGTTATTGCT ATTTGGCTAC CGTCAGCGAT CTCTCCACCA 

781 T " m C "•"■ALCT mm TG 

.. C R Q GVV DRGW G N G CGL FGKG- 

841 TTTGGCAAAG 

901 G A A G " ft T T G A CACATGCGGG A-.ATTTGC GT GCTGT-.CCAA GGGAftTAGGS AGAAGCATCT 

..KEN IKY EVAI F V H GPT TVES- 

961 TGAAAGAGAA TATGAftGTAC GAAGTGGCGA TTTTTGTCC A TGGACCAACT ACTGTGGAGT 
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Figure 8 continued 



081 CT&CGGC&CC TTCATACAGA GTAAAGCTTG GAGAAT'ATGG A&AGGTGACA &TGGACTGTG 



R E T L M E F 



CTGTGATAGC ATTGGGA'TCA GAAGAGGGAG GTCTGCATCA AGCTTTGG 
. . V E F 



7 41 AACAGATCAA j 



T A W D 



Xbal 

. . L L F L S V M V H A 
2041 TTCTGCTCTT CCTCTCCGTG AAGGTGCAGG CTTAATTTTT A |TCTAGA| 
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FIGURE 9 

Sequence of pDS-2946-1-1, pC5 H6p WNV prM-M-E. 

1 GCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCA 

61 CGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCT 

121 CACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAAT 

=t> C5R 

1 8 1 TGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGAATTGCGGCC 

2 41 GCAATTCTGAJlTGTTAJiATGTTArAXTTTGGA^^ 

361 ^v. , «a"Air; 

421 AATAACTAAAACATAAAAATAATAAAAGGAA* » *C-CA^A 

541 TACTATTACGAZd'ATGCA&GAGATAkTZAGA^ TGTTGTCA TGAT 

601 AATTGGGTACGACATAGTGATAAATGCTATTTCGCATCGTTACATAAAGTCAGTTGGAAA 

661 GA TGGA T T TG AC A GA TG TAA CT TAA TAGGTGCAAAAA TG TT AAA TAACAGCA TTC TA TOG 

721 GAAGATAGGATACCAGTTATATTATACAAAAATGAC'TGGTTGGA'TAAAACAGATTCTGCA 



961 ... " UTTCAAGAT 

1021 GGCTTACATATACGTCTGTGAGGCTATCATGGATAATGACAATGCATCTGTAAATAGGTT 

1141 GGCTGTAA 'TG TTCAAGAA TACCGAGGCTATAAAAA TCTTGA TGAGGTATGGAGCTAAACC 

12 01 TGTAGTTACTGAATGCACAACTTCTTGTCTGCATGATGCGGTGTTGAGAGACGACTACAA 

12 61 AATAGTGAAAGATCTGTTGAAGAATAACTATGTAAACAATGTTCTTTACJkGCGGAGGCTT 

1321 TACTCCTTTGTGTTTGGCAGCTTACCTTAACAAAGT'TARTTTGGTTAAACTTCTATTGGC 
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Figure 9 continued 

156:1 GTAGCAl 

1621 GCTGTAAT. 
168] 



ATCCGGGTTAATTAATTAGTCATCAGGCAGGGCGAGAACGAGACTATCT 



icttgaggg?^ 



AT& , ( ' ' " ,1 G' ' r - 

=> WNV prM start 
S V G A V T L S N F Q G K V M M T V N A 
AGCGMGGAGOSGTTACCCTCTCTAACTTCCAAGGGAAGGTGATGATGACGGTAAATGCT 



AC T G AC G T C AC AG AT G T C AT C AC GAT T C C AAC AGC T GC T GG AAAG AAC CTATGCATTGTC 

RAMDVGYMC DDT I TYEC PVL 
AGAGCAATGGATGTGGGATACATGTGCGATGATACTATCACTTATGAATGCCCAGTGCTG 

SAGNDPEDIDCWCTKSAVYV 
TCGGCTGGTAATGATCCAGAAGACATCGACTGTTGGTGCACAAAGTCAGCAGTCTACGTC 

=> WNV M start 

RYGRCTKTRHSRRSRRSLTl 7 
AGGTATGGAAGATGCACCAAGACACGCCACTCAAGACr" " " HCAGTG 



QTHGESTLANKKGAWMDSTK 

2 341 CAGACACACGGAGAAAGCACTCTAGCGAACAAGAAGGGGGCTTGGATGGACAGCACCAAG 

A T R Y L V KTESWILR N P G Y A L 
2 4 0 1 GCCACAAGGTATTTGGTA' ' 7 Z -.CAG ATGGATCTTGAGGAACCCTGGATATGCCCTG 

V A A V I G W M L G S N T M Q R V V F V 

< J C ^^TTGCATGCTTGGGAGCAACACCATGCAGAGAGTTGTGTTTGTC 

=> WNV E start 

V L L L L V A P A Y S F M C L G M S N R 
2 521 GTGCTATTGCTTTTGGTGGCCCCAGCTTACAGCITCAACTGCCI'TGGRA'VGAGCARCRGA 

DFLEGVSGATWVDLVLEGDS 
2581 G? T~~ ^GTCTGGAGCAAC TGGGT T TTCT GAAGGC 
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Figure 9 continued 



CVTIMSKDKPTIDVKMMNME 
TGCGT GACTATCAAGT CTAA.GGACAAGCCTAC CATCGATGTGAAAATGAT GAAT ATGGAG 



A. A N L A E V RSYCYLATVSD L S 

I K A. A C P TMGEAHND K R A D P A 
2761 ACCAAAGGTGCGTGCCCGACGATGGGAGAAGCTCACAA 1 AAA GI GACCCAGCT 

F V C R Q G V V D R G W G N G C G L F G 
2821 TTTGTGTGCAGA GAAGGAGT 5 GIGGA :A 3GGGCTGGGG - ACG GG GI ' GTC G ; 

K G S I D T C A K F ACS T K A I G R T 
2 881 AAAGGAAGCATTGACACATGCGCCAAATTTGCCTGCTCTACCAAGGCAATAGGAAGAACC 

mutated T5NT 

I LKEN I KYEVAI FVHGPTTV 

2 941 ATCT'K 



E S H G N Y S T Q V GATQAGRFS I 
3001 GAGTCG' C GG AA AC TAG T CAC GA.C CAGGG GGGAGATTCAGCATC 

TPAAPSYTLKLGEYGEVTVD 
3061 CTCCTGCGGCGCCTTCi C GC C " GGAGA ( \GTGGA.( 

C E P P. S G I D T N A Y Y V M T V G T K 
3121 TGTGAACCACGGTCAGGGATTGACACCAATGCATACTACGTGATGACTGTTGGAACAAAG 

T F L V H R E W F M D L N L P W S S A G 
3181 ACGTTCTTGGTCCATCGTGAGTGGTTCATGGACCTCAACCTCCGTTGGAGCAGTGCTGGA 

S T V W R N R E T L M E F E E P H A T K 
3241 C (I r r ^ , l \ i A. 

QSVIALGSQEGALHQALAGA 
3 301 ' A r r r C . , ^ k , < ' y- 

I P V E F S S N T V K LTSGHLKC R 
3 361 ATTCCTGTGGAATTTTCAAGCAACACTGTCAAGTTGACGTCGGGTCATTTGAAGTGTAGA 

3421 ri^ «l ( ^ m11( ^ ; AAAAA-.J A ^ _ AG-^-iA^CTTTC 

KFLGTPADTGHGTVVLELQY 

T G T D G P C K v PISSAASL N D L 
3541 ACTGGCACGGATGGACCTTGCAAAGTTCCTATCTCGTCAGCGGCT TCATTGAACGACCTA 

T P V G R L V T V N P F V S V A T A N A 
3601 ACC-'f-.TGCG"" " — e^""- -- r —~.~-. c v -™ — — ~ - C CCT 



3661 



K V LIELEPPFGDSYI V V G R G 
AAGGT GTGATTGAATTGGAACCACCCTTTGGAGACTCATACATAGTGGTGGGCAGAGGA 



REPLACEMENT SHEET 
Figure 9 continued 

EQQINHHWHKSGSSIGKAFT 
3721 G^ ^ - - . -_~ -v ^ 3 114.CA 

TTLKGAQRLAALGDTAWDFG 
!i81 , 2 u m TT( r 

SVGGVFTSVGKAVHQVFGGA 
3841 I "v. 

FRSLFGGMSWITQGLLGALL 
3901 T^C ^ it. m iT r '"iG 1 ^ " m ~ " - ^ TT"-. 

LWMG INARDRS IALTFLAVG 
oil! ^ -> A ITGGJi 

G V L L F L S V N V H A * 
4021 G GAG T T C T G C T C T T C C T C T C C G T G AAC G T G C AC G C T T AAT T T T T AT C T AG AAT C GAT C CC 

4 081 GGGTTTTTATGA.CTAGTTAATCACGGCCGCTTATAAAGA TCTAAAATGCATAATTTCTM. 

4141 . ^ " ^ -, . - - ' ' . * \\,CCAJiCGCGTTAGTATATTTTACAATGGAGA7TAACG 

42 01 GTCTATACGGTTCTATGTTTATTGATTCAGATGATGTTTTAGAAiAAGAAAGTTATTGAA T 

42 61 ATGAAAACTTTAATGfiAGATGAJ&ATGACGAC^ 

4 321 ATGA^AGAAGATGACrsCGCTAfiJvGTATACTA^ 

4381 TGGCGACTTGTGCAAGAAGGTA TAGTATAGTGAAAATGTTGTTAGA TTATGATTA TGAAA 

4 441 AA CCAA A TAAA TCA GA TCGA TA TCTAAAGGTATCTCCTTTGCACATAATTTCATCTATTC 

4 501 GTAGTTTAGAA TACC:TV--CV^GCCAAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTGACT 

4 561 GGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCT 

4 62 1 GGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATG 

4 681 GCGAATGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCA 

4 7 41 TATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGCCCCGACACC 

4 801 CGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGAC 

4 861 AAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAAC 

4 921 GCGCGAGACGAAAGGGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCATGATAATAA 

4 9 8 1 TGGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTT 

5041 TATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGC 

5 1 0 1 TTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTC 
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Figure 9 continued 

5161 CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAA 

5221 AAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCG 

52 81 GTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAG 

5341 TTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCC 

54 01 GCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTA 

54 61 CGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTG 

5521 CGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACA 

5581 ACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATAC 

5641 CAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTAT 

57 01 TAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGG 

57 61 ATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATA 

5821 AATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTA 

5881 AGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAA 

5 9 4 1 ATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAG 

6001 T T T AC TCATATATACTT TAG AT T GAT T T AAAAC TTCATTTT T AAT T T AAAAG GATCTAGG 

6061 TGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACT 

6121 GAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCG 

6181 TAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATC 

62 41 AAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATA 

6301 CTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTA 

6361 CATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTC 

6421 TTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGG 

64 81 GGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTAC 

6541 AGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGG 

6601 TAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGT 

6661 ATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCT 

6721 CGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGG 

67 81 CCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATA 
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Figure 9 continued 

6841 ACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCA 
6901 GCGAGTCAGTGAGCGAG G AAG C G G AAG A 
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FIGURE 12 

agtagttcgc ctgtgtgagc tgacaaactt agtagtgttt gtgaggatta acaacaatta 
60 

acacagtgcg agctgtttct tagcacgaag atctcg atg tct aag aaa cca gga 
114 

Met Ser Lys Lys Pro Gly 

1 5 

ggg ccc ggc aag age egg get gtc aat atg eta aaa cgc gga atg ccc 
162 

Gly Pro Gly Lys Ser Arg Ala Val Asn Met Leu Lys Arg Gly Met Pro 
10 15 20 

cgc gtg ttg tec ttg att gga ctg aag agg get atg ttg age ctg ate 
210 

Arg Val Leu Ser Leu lie Gly Leu Lys Arg Ala Met Leu Ser Leu lie 

25 30 35 

gac ggc aag ggg cca ata cga ttt gtg ttg get etc ttg gcg ttc ttc 
258 

Asp Gly Lys Gly Pro lie Arg Phe Val Leu Ala Leu Leu Ala Phe Phe 

40 45 50 

agg ttc aca gca att get ccg acc cga gca gtg ctg gat cga tgg aga 
306 

Arg Phe Thr Ala lie Ala Pro Thr Arg Ala Val Leu Asp Arg Trp Arg 
55 60 65 70 

ggt gtg aac aaa caa aca gcg atg aaa cac ctt ctg agt ttt aag aag 
354 

Gly Val Asn Lys Gin Thr Ala Met Lys His Leu Leu Ser Phe Lys Lys 

75 80 85 

gaa eta ggg acc ttg acc agt get ate aat egg egg age tea aaa caa 
402 

Glu Leu Gly Thr Leu Thr Ser Ala lie Asn Arg Arg Ser Ser Lys Gin 
90 95 100 

aag aaa aga gga gga aag acc gga att gca gtc atg att ggc ctg ate 
450 

Lys Lys Arg Gly Gly Lys Thr Gly He Ala Val Met He Gly Leu He 
105 110 115 

gee age gta gga gca gtt acc etc tct aac ttc caa ggg aag gtg atg 
498 

Ala Ser Val Gly Ala Val Thr Leu Ser Asn Phe Gin Gly Lys Val Met 
120 125 130 
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Figure 12 continued 

atg acg gta aat 
546 

Met Thr Val Asn 
135 

get get gga aag 
594 

Ala Ala Gly Lys 



atg tgc gat gat 
642 

Met Cys Asp Asp 
170 

aat gat cca gaa 
690 

Asn Asp Pro Glu 
185 

gtc agg tat gga 
738 

Val Arg Tyr Gly 
200 

agg tea ctg aca 
786 

Arg Ser Leu Thr 
215 

aag ggg get tgg 
834 

Lys Gly Ala Trp 



aca gaa tea tgg 
882 

Thr Glu Ser Trp 
250 

gtc att ggt tgg 
930 

Val He Gly Trp 
265 

gtc gtg eta ttg 
978 

Val Val Leu Leu 
280 



get act gac 

Ala Thr Asp 
140 

aac eta tgc 

Asn Leu Cys 
155 

act ate act 
Thr He Thr 

gac ate gac 
Asp He Asp 

aga tgc acc 

Arg Cys Thr 
205 

gtg cag aca 

Val Gin Thr 

220 

atg gac age 

Met Asp Ser 
235 

ate ttg agg 
He Leu Arg 

atg ctt ggg 
Met Leu Gly 

ctt ttg gtg 

Leu Leu Val 
285 



gtc aca gat 
Val Thr Asp 

att gtc aga 

He Val Arg 
160 

tat gaa tgc 

Tyr Glu Cys 
175 

tgt tgg tgc 

Cys Trp Cys 
190 

aag aca cgc 
Lys Thr Arg 

cac gga gaa 
His Gly Glu 

acc aag gee 

Thr Lys Ala 
240 

aac cct gga 

Asn Pro Gly 

255 

age aac acc 

Ser Asn Thr 
270 

gee cca get 
Ala Pro Ala 



gtc ate acg 

Val He Thr 
145 

gca atg gat 
Ala Met Asp 

cca gtg ctg 
Pro Val Leu 

aca aag tea 

Thr Lys Ser 
195 

cac tea aga 

His Ser Arg 
210 

age act eta 

Ser Thr Leu 
225 

aca agg tat 
Thr Arg Tyr 

tat gee ctg 
Tyr Ala Leu 

atg cag aga 

Met Gin Arg 
275 

tac age ttc 

Tyr Ser Phe 
290 



att cca aca 

He Pro Thr 
150 

gtg gga tac 

Val Gly Tyr 
165 

teg get ggt 

Ser Ala Gly 
180 

gca gtc tac 
Ala Val Tyr 

cgc agt egg 
Arg Ser Arg 

gcg aac aag 

Ala Asn Lys 
230 

ttg gta aaa 

Leu Val Lys 
245 

gtg gca gee 

Val Ala Ala 
260 

gtt gtg ttt 
Val Val Phe 

aac tgc ctt 
Asn Cys Leu 
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Figure 12 continued 

gga atg age aac aga gac ttc ttg gaa gga gtg tct gga gca aca tgg 
1026 

Gly Met Ser Asn Arg Asp Phe Leu Glu Gly Val Ser Gly Ala Thr Trp 
295 300 305 310 

gtg gat ttg gtt etc gaa ggc gac age tgc gtg act ate atg tct aag 
1074 

Val Asp Leu Val Leu Glu Gly Asp Ser Cys Val Thr lie Met Ser Lys 
315 ~ 320 325 

gac aag cct acc ate gat gtg aag atg atg aat atg gag gcg gec aac 
1122 

Asp Lys Pro Thr lie Asp Val Lys Met Met Asn Met Glu Ala Ala Asn 
330 335 340 

ctg gca gag gtc cgc agt tat tgc tat ttg get acc gtc age gat etc 
1170 

Leu Ala Glu Val Arg Ser Tyr Cys Tyr Leu Ala Thr Val Ser Asp Leu 
345 350 355 

tec acc aaa get gcg tgc ccg acc atg gga gaa get cac aat gac aaa 
1218 

Ser Thr Lys Ala Ala Cys Pro Thr Met Gly Glu Ala His Asn Asp Lys 
360 365 370 

cgt get gac cca get ttt gtg tgc aga caa gga gtg gtg gac agg ggc 
1266 

Arg Ala Asp Pro Ala Phe Val Cys Arg Gin Gly Val Val Asp Arg Gly 

375 380 385 390 

tgg ggc aac ggc tgc gga eta ttt ggc aaa gga age att gac aca tgc 
1314 

Trp Gly Asn Gly Cys Gly Leu Phe Gly Lys Gly Ser lie Asp Thr Cys 
395 400 405 

gee aaa ttt gee tgc tct acc aag gca ata gga aga acc ate ttg aaa 
1362 

Ala Lys Phe Ala Cys Ser Thr Lys Ala lie Gly Arg Thr lie Leu Lys 
410 ' 415 420 

gag aat ate aag tac gaa gtg gee att ttt gtc cat gga cca act act 
1410 

Glu Asn He Lys Tyr Glu Val Ala He Phe Val His Gly Pro Thr Thr 
425 430 435 

gtg gag teg cac gga aac tac tec aca cag gtt gga gee act cag gca 
1458 

Val Glu Ser His Gly Asn Tyr Ser Thr Gin Val Gly Ala Thr Gin Ala 
440 445 450 
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Figure 12 continued 

ggg aga ttc age ate act cct gcg gcg cct tea tac aca eta aag ctt 
1506 

Gly Arg Phe Ser lie Thr Pro Ala Ala Pro Ser Tyr Thr Leu Lys Leu 
455 460 465 470 

gga gaa tat gga gag gtg aca gtg gac tgt gaa cca egg tea ggg att 
1554 

Gly Glu Tyr Gly Glu Val Thr Val Asp Cys Glu Pro Arg Ser Gly lie 
475 480 ~ 485 

gac acc aat gca tac tac gtg atg act gtt gga aca aag acg ttc ttg 
1602 

Asp Thr Asn Ala Tyr Tyr Val Met Thr Val Gly Thr Lys Thr Phe Leu 
490 495 500 

gtc cat cgt gag tgg ttc atg gac etc aac etc cct tgg age agt get 
1650 

Val His Arg Glu Trp Phe Met Asp Leu Asn Leu Pro Trp Ser Ser Ala 
505 510 515 

gga agt act gtg tgg agg aac aga gag acg tta atg gag ttt gag gaa 
1698 

Gly Ser Thr Val Trp Arg Asn Arg Glu Thr Leu Met Glu Phe Glu Glu 
520 525 530 

cca cac gee acg aag cag tct gtg ata gca ttg ggc tea caa gag gga 
1746 

Pro His Ala Thr Lys Gin Ser Val lie Ala Leu Gly Ser Gin Glu Gly 
535 540 545 550 

get ctg cat caa get ttg get gga gec att cct gtg gaa ttt tea age 
1794 

Ala Leu His Gin Ala Leu Ala Gly Ala lie Pro Val Glu Phe Ser Ser 
555 560 565 

aac act gtc aag ttg acg teg ggt cat ttg aag tgt aga gtg aag atg 
1842 

Asn Thr Val Lys Leu Thr Ser Gly His Leu Lys Cys Arg Val Lys Met 
570 575 580 

gaa aaa ttg cag ttg aag gga aca acc tat ggc gtc tgt tea aag get 
1890 

Glu Lys Leu Gin Leu Lys Gly Thr Thr Tyr Gly Val Cys Ser Lys Ala 
585 590 595 

ttc aag ttt ctt ggg act ccc gca gac aca ggt cac ggc act gtg gtg 
1938 

Phe Lys Phe Leu Gly Thr Pro Ala Asp Thr Gly His Gly Thr Val Val 
600 605 610 
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Figure 12 continued 

ttg gaa ttg cag tac act ggc acg gat gga cct tgc aaa gtt cct ate 
1986 

Leu Glu Leu Gin Tyr Thr Gly Thr Asp Gly Pro Cys Lys Val Pro lie 
615 620 625 630 

teg tea gtg get tea ttg aac gac eta acg cca gtg ggc aga ttg gtc 
2034 

Ser Ser Val Ala Ser Leu Asn Asp Leu Thr Pro Val Gly Arg Leu Val 
635 ~ 640 645 

act gtc aac cct ttt gtt tea gtg gec acg gec aac get aag gtc ctg 
2082 

Thr Val Asn Pro Phe Val Ser Val Ala Thr Ala Asn Ala Lys Val Leu 

650 655 660 

att gaa ttg gaa cca ccc ttt gga gac tea tac ata gtg gtg ggc aga 
2130 

lie Glu Leu Glu Pro Pro Phe Gly Asp Ser Tyr lie Val Val Gly Arg 

665 670 675 

gga gaa caa cag ate aat cac cat tgg cac aag tct gga age age att 
2178 

Gly Glu Gin Gin lie Asn His His Trp His Lys Ser Gly Ser Ser lie 

680 685 690 

ggc aaa gec ttt aca acc acc etc aaa gga gcg cag aga eta gec get 
2226 

Gly Lys Ala Phe Thr Thr Thr Leu Lys Gly Ala Gin Arg Leu Ala Ala 
695 700 705 710 

eta gga gac aca get tgg gac ttt gga tea gtt gga ggg gtg ttc acc 
2274 

Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser Val Gly Gly Val Phe Thr 

715 720 725 

tea gtt ggg aag get gtc cat caa gtg ttc gga gga gca ttc cgc tea 
2322 

Ser Val Gly Lys Ala Val His Gin Val Phe Gly Gly Ala Phe Arg Ser 
730 735 740 

ctg ttc gga ggc atg tec tgg ata acg caa gga ttg ctg ggg get etc 
2370 

Leu Phe Gly Gly Met Ser Trp lie Thr Gin Gly Leu Leu Gly Ala Leu 
745 750 755 

ctg ttg tgg atg ggc ate aat get cgt gat agg tec ata get etc acg 
2418 

Leu Leu Trp Met Gly lie Asn Ala Arg Asp Arg Ser lie Ala Leu Thr 

760 765 770 
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Figure 12 continued 

ttt etc gca gtt gga gga gtt ctg etc ttc etc tec gtg aac gtg cac 
2466 

Phe Leu Ala Val Gly Gly Val Leu Leu Phe Leu Ser Val Asn Val His 
775 780 785 790 

get gac act ggg tgt gee ata gac ate age egg caa gag ctg aga tgt 
2514 

Ala Asp Thr Gly Cys Ala lie Asp lie Ser Arg Gin Glu Leu Arg Cys 
795 ' 800 805 

gga agt gga gtg ttc ata cac aat gat gtg gag get tgg atg gac egg 
2562 

Gly Ser Gly Val Phe He His Asn Asp Val Glu Ala Trp Met Asp Arg 
810 815 820 

tac aag tat tac cct gaa acg cca caa ggc eta gec aag ate att cag 
2610 

Tyr Lys Tyr Tyr Pro Glu Thr Pro Gin Gly Leu Ala Lys He He Gin 

825 830 835 

aaa get cat aag gaa gga gtg tgc ggt eta cga tea gtt tec aga ctg 
2658 

Lys Ala His Lys Glu Gly Val Cys Gly Leu Arg Ser Val Ser Arg Leu 
840 845 850 

gag cat caa atg tgg gaa gca gtg aag gac gag ctg aac act ctt ttg 
2706 

Glu His Gin Met Trp Glu Ala Val Lys Asp Glu Leu Asn Thr Leu Leu 
855 860 865 870 

aag gag aat ggt gtg gac ctt agt gtc gtg gtt gag aaa cag gag gga 
2754 

Lys Glu Asn Gly Val Asp Leu Ser Val Val Val Glu Lys Gin Glu Gly 

875 880 885 

atg tac aag tea gca cct aaa cgc etc acc gec acc acg gaa aaa ttg 
2802 

Met Tyr Lys Ser Ala Pro Lys Arg Leu Thr Ala Thr Thr Glu Lys Leu 
890 895 900 

gaa att ggc tgg aag gec tgg gga aag agt att tta ttt gca cca gaa 
2850 

Glu He Gly Trp Lys Ala Trp Gly Lys Ser He Leu Phe Ala Pro Glu 
905 910 915 

etc gec aac aac acc ttt gtg gtt gat ggt ccg gag acc aag gaa tgt 
2898 

Leu Ala Asn Asn Thr Phe Val Val Asp Gly Pro Glu Thr Lys Glu Cys 
920 925 930 
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Figure 12 continued 

ccg act cag aat cgc get tgg aat age tta gaa gtg gag gat ttt gga 
2946 

Pro Thr Gin Asn Arg Ala Trp Asn Ser Leu Glu Val Glu Asp Phe Gly 
935 940 945 950 

ttt ggt etc ace age act egg atg ttc ctg aag gtc aga gag age aac 
2994 

Phe Gly Leu Thr Ser Thr Arg Met Phe Leu Lys Val Arg Glu Ser Asn 
955 960 ~ 965 

aca act gaa tgt gac teg aag ate att gga acg get gtc aag aac aac 
3042 

Thr Thr Glu Cys Asp Ser Lys lie lie Gly Thr Ala Val Lys Asn Asn 

970 975 980 

ttg gcg ate cac agt gac ctg tec tat tgg att gaa age agg etc aat 
3090 

Leu Ala lie His Ser Asp Leu Ser Tyr Trp lie Glu Ser Arg Leu Asn 

985 990 995 

gat acg tgg aag ctt gaa agg gca gtt ctg ggt gaa gtc aaa tea 
3135 

Asp Thr Trp Lys Leu Glu Arg Ala Val Leu Gly Glu Val Lys Ser 
1000 1005 1010 

tgt acg tgg cct gag acg cat ace ttg tgg ggc gat gga ate ctt 
3180 

Cys Thr Trp Pro Glu Thr His Thr Leu Trp Gly Asp Gly lie Leu 
1015 1020 1025 

gag agt gac ttg ata ata cca gtc aca ctg gcg gga cca cga age 
3225 

Glu Ser Asp Leu lie lie Pro Val Thr Leu Ala Gly Pro Arg Ser 
1030 1035 1040 

aat cac aat egg aga cct ggg tac aag aca caa aac cag ggc cca 
3270 

Asn His Asn Arg Arg Pro Gly Tyr Lys Thr Gin Asn Gin Gly Pro 
1045 1050 1055 

tgg gac gaa ggc egg gta gag att gac ttc gat tac tgc cca gga 
3315 

Trp Asp Glu Gly Arg Val Glu lie Asp Phe Asp Tyr Cys Pro Gly 
1060 1065 1070 

act acg gtc acc ctg agt gag age tgc gga cac cgt gga cct gec 
3360 

Thr Thr Val Thr Leu Ser Glu Ser Cys Gly His Arg Gly Pro Ala 
1075 1080 1085 
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Figure 12 contini 

act cgc acc 
3405 

Thr Arg Thr 
1090 

tgc agg age 
3450 

Cys Arg Ser 
1105 

ggc tgt tgg 
3495 

Gly Cys Trp 
1120 

aag acc etc 
3540 

Lys Thr Leu 
1135 

att gac cct 
3585 

lie Asp Pro 
1150 

cag gag gtc 
3630 

Gin Glu Val 
1165 

get ata ctg 
3675 

Ala lie Leu 
1180 

tac act gat 
3720 

Tyr Thr Asp 
1195 

gca gaa tct 
3765 

Ala Glu Ser 
1210 

gcg acc ttc 
3810 

Ala Thr Phe 
1225 



acc aca gag 
Thr Thr Glu 

tgc acc tta 
Cys Thr Leu 

tat ggt atg 
Tyr Gly Met 

gtg cag tea 
Val Gin Ser 

ttt cag ttg 
Phe Gin Leu 

ctt cgc aag 
Leu Arg Lys 

att get ctg 
lie Ala Leu 

gtg tta cgc 
Val Leu Arg 

aat teg gga 
Asn Ser Gly 

aag ata caa 
Lys lie Gin 



age gga aag 

Ser Gly Lys 
1095 

cca cca ctg 

Pro Pro Leu 
1110 

gag ate aga 

Glu lie Arg 
1125 

caa gtg aat 

Gin Val Asn 
1140 

ggc ctt ctg 

Gly Leu Leu 
1155 

agg tgg aca 

Arg Trp Thr 
1170 

eta gtc ctg 

Leu Val Leu 
1185 

tat gtc ate 

Tyr Val lie 
1200 

gga gac gtg 

Gly Asp Val 
1215 

cca gtg ttt 

Pro Val Phe 
1230 



ttg ata aca 

Leu lie Thr 
1100 

cgc tac caa 

Arg Tyr Gin 
1115 

cca cag aga 

Pro Gin Arg 
1130 

get tat aat 

Ala Tyr Asn 
1145 

gtc gtg ttc 

Val Val Phe 
1160 

gec aag ate 

Ala Lys lie 
1175 

gtg ttt ggg 

Val Phe Gly 
1190 

ttg gtg ggg 

Leu Val Gly 
1205 

gta cac ttg 

Val His Leu 
1220 

atg gtg gca 

Met Val Ala 
1235 



gat tgg tgc 
Asp Trp Cys 

act gac age 
Thr Asp Ser 

cat gat gaa 
His Asp Glu 

get gat atg 
Ala Asp Met 

ttg gec acc 
Leu Ala Thr 

age atg cca 
Ser Met Pro 

ggc att act 
Gly lie Thr 

gca get ttc 
Ala Ala Phe 

gcg etc atg 
Ala Leu Met 

teg ttt etc 
Ser Phe Leu 
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Figure 12 continued 

aaa gcg aga tgg acc aac cag gag aac att ttg ttg atg ttg gcg 
3855 

Lys Ala Arg Trp Thr Asn Gin Glu Asn lie Leu Leu Met Leu Ala 

1240 1245 1250 

get gtt ttc ttt caa atg get tat cac gat gec cgc caa att ctg 
3900 

Ala Val Phe Phe Gin Met Ala Tyr His Asp Ala Arg Gin lie Leu 

1255 1260 1265 

etc tgg gag ate cct gat gtg ttg aat tea ctg gcg gta get tgg 
3945 

Leu Trp Glu lie Pro Asp Val Leu Asn Ser Leu Ala Val Ala Trp 

1270 1275 1280 

atg ata ctg aga gec ata aca ttc aca acg aca tea aac gtg gtt 
3990 

Met He Leu Arg Ala He Thr Phe Thr Thr Thr Ser Asn Val Val 

1285 1290 1295 

gtt ccg ctg eta gec ctg eta aca ccc ggg ctg aga tgc ttg aat 
4035 

Val Pro Leu Leu Ala Leu Leu Thr Pro Gly Leu Arg Cys Leu Asn 

1300 1305 1310 

ctg gat gtg tac agg ata ctg ctg ttg atg gtc gga ata ggc age 
4080 

Leu Asp Val Tyr Arg He Leu Leu Leu Met Val Gly He Gly Ser 

1315 1320 1325 

ttg ate agg gag aag agg agt gca get gca aaa aag aaa gga gca 
4125 

Leu He Arg Glu Lys Arg Ser Ala Ala Ala Lys Lys Lys Gly Ala 

1330 1335 1340 

agt ctg eta tgc ttg get eta gec tea aca gga ctt ttc aac ccc 
4170 

Ser Leu Leu Cys Leu Ala Leu Ala Ser Thr Gly Leu Phe Asn Pro 

1345 1350 1355 

atg ate ctt get get gga ctg att gca tgt gat ccc aac cgt aaa 
4215 

Met He Leu Ala Ala Gly Leu He Ala Cys Asp Pro Asn Arg Lys 

1360 1365 1370 

cgc gga tgg ccc gca act gaa gtg atg aca get gtc ggc eta atg 
4260 

Arg Gly Trp Pro Ala Thr Glu Val Met Thr Ala Val Gly Leu Met 

1375 1380 1385 



REPLACEMENT SHEET 



Figure 12 contini 

ttt gcc ate 
4305 

Phe Ala lie 
1390 

gcc att cca 
4350 

Ala lie Pro 
1405 

att tct ggg 
4395 

He Ser Gly 
1420 

att tec tgg 
4440 

He Ser Trp 
1435 

gtt gat gtg 
4485 

Val Asp Val 
1450 

gat cca gga 
4530 

Asp Pro Gly 
1465 

etc gcg att 
4575 

Leu Ala He 
1480 

gtt gga ttt 
4620 

Val Gly Phe 
1495 

ttg tgg gac 
4665 

Leu Trp Asp 
1510 

acc acc ggc 
4710 

Thr Thr Gly 
1525 



gtc gga ggg 
Val Gly Gly 

atg act ate 
Met Thr He 

aaa tea aca 
Lys Ser Thr 

gaa agt gat 
Glu Ser Asp 

egg ctt gat 
Arg Leu Asp 

gca cct tgg 
Ala Pro Trp 

agt gcg tac 
Ser Ala Tyr 

tgg ata act 
Trp He Thr 

act ccc tea 
Thr Pro Ser 

gtc tac agg 
Val Tyr Arg 



ctg gca gag 

Leu Ala Glu 
1395 

gcg ggg etc 

Ala Gly Leu 
1410 

gat atg tgg 

Asp Met Trp 
1425 

gca gaa att 

Ala Glu He 
1440 

gat gat gga 

Asp Asp Gly 
1455 

aag ata tgg 

Lys He Trp 
1470 

acc ccc tgg 

Thr Pro Trp 

1485 

etc caa tac 

Leu Gin Tyr 
1500 

cca aag gag 

Pro Lys Glu 
1515 

ate atg act 

He Met Thr 
1530 



ctt gac att 

Leu Asp He 
1400 

atg ttt get 

Met Phe Ala 
1415 

att gag aga 

He Glu Arg 
1430 

aca ggc teg 

Thr Gly Ser 
1445 

aac ttc cag 

Asn Phe Gin 
1460 

atg etc aga 

Met Leu Arg 
1475 

gca ate ttg 

Ala He Leu 
1490 

aca aag aga 

Thr Lys Arg 
1505 

tac aaa aag 

Tyr Lys Lys 
1520 

cgt ggg ctg 

Arg Gly Leu 
1535 



gac tec atg 
Asp Ser Met 

get ttc gtg 
Ala Phe Val 

acg gcg gac 
Thr Ala Asp 

age gaa aga 
Ser Glu Arg 

etc atg aat 
Leu Met Asn 

atg gtc tgt 
Met Val Cys 

ccc tea gta 
Pro Ser Val 

gga ggc gtg 
Gly Gly Val 

ggg gac acg 
Gly Asp Thr 

etc ggc agt 
Leu Gly Ser 
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tat caa gca 
4755 

Tyr Gin Ala 
1540 

ctt tgg cat 
4800 

Leu Trp His 
1555 

cgc ctg gac 
4845 

Arg Leu Asp 
1570 

tac gga gga 
4890 

Tyr Gly Gly 
1585 

gag gtg cag 
4935 

Glu Val Gin 
1600 

gtc cag acg 
4980 

Val Gin Thr 
1615 

ggg gcc gtg 
5025 

Gly Ala Val 
1630 

ata gtg gac 
5070 

lie Val Asp 
1645 

gtc ata atg 
5115 

Val He Met 
1660 

gaa agg atg 
5160 

Glu Arg Met 
1675 



gga gcg ggc 
Gly Ala Gly 

aca aca aaa 
Thr Thr Lys 

cca tac tgg 
Pro Tyr Trp 

ccc tgg aaa 
Pro Trp Lys 

atg att gtg 
Met He Val 

aaa cca ggg 
Lys Pro Gly 

act ttg gac 
Thr Leu Asp 

aaa aac ggt 
Lys Asn Gly 

ccc aac ggc 
Pro Asn Gly 

gat gag cca 
Asp Glu Pro 



gtg atg gtt 

Val Met Val 
1545 

gga gcc get 

Gly Ala Ala 
1560 

ggc agt gtc 

Gly Ser Val 
1575 

ttg cag cac 

Leu Gin His 

1590 

gtg gaa cct 

Val Glu Pro 
1605 

gtg ttc aaa 

Val Phe Lys 

1620 

ttc ccc act 

Phe Pro Thr 

1635 

gat gtg att 

Asp Val He 
1650 

tea tac ata 

Ser Tyr He 
1665 

ate cca gcc 

He Pro Ala 
1680 



gaa ggt gtt 

Glu Gly Val 
1550 

ttg atg age 

Leu Met Ser 
1565 

aag gag gat 

Lys Glu Asp 
1580 

aag tgg aac 

Lys Trp Asn 
1595 

ggc aag aac 

Gly Lys Asn 
1610 

aca cct gaa 

Thr Pro Glu 

1625 

gga aca tea 

Gly Thr Ser 
1640 

ggg ctt tat 

Gly Leu Tyr 
1655 

age gcg ata 

Ser Ala He 
1670 

gga ttc gaa 

Gly Phe Glu 
1685 



ttc cac ace 
Phe His Thr 

gga gag ggc 
Gly Glu Gly 

cga ctt tgt 
Arg Leu Cys 

ggg cag gat 
Gly Gin Asp 

gtt aag aac 
Val Lys Asn 

gga gaa ate 
Gly Glu He 

ggc tea cca 
Gly Ser Pro 

ggc aat gga 
Gly Asn Gly 

gtg cag ggt 
Val Gin Gly 

cct gag atg 
Pro Glu Met 
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ctg agg aaa 
5205 

Leu Arg Lys 
1690 

ggt aaa aca 
5250 

Gly Lys Thr 
1705 

aac aga aga 
5295 

Asn Arg Arg 
1720 

get get gag 
5340 

Ala Ala Glu 
1735 

cag aca tec 
5385 

Gin Thr Ser 
1750 

gat gtc atg 
5430 

Asp Val Met 
1765 

cac agg gtg 
5475 

His Arg Val 
1780 

ttc acc gac 
5520 

Phe Thr Asp 
1795 

aag gtc gag 
5565 

Lys Val Glu 
1810 

cca cca ggc 
5610 

Pro Pro Gly 
1825 



aaa cag ate 
Lys Gin lie 

agg agg att 
Arg Arg lie 

ctg aga aca 
Leu Arg Thr 

atg get gaa 
Met Ala Glu 

gca gtg ccc 
Ala Val Pro 

tgt cat get 
Cys His Ala 

ccg aac tac 
Pro Asn Tyr 

cca get age 
Pro Ala Ser 

eta ggg gag 
Leu Gly Glu 

act tea gat 
Thr Ser Asp 



act gta ctg 

Thr Val Leu 

1695 

ctg cca cag 

Leu Pro Gin 
1710 

gee gtg eta 

Ala Val Leu 

1725 

gca ctg aga 

Ala Leu Arg 
1740 

aga gaa cat 

Arg Glu His 
1755 

acc etc acc 

Thr Leu Thr 

1770 

aac ctg ttc 

Asn Leu Phe 
1785 

att gca gca 

lie Ala Ala 
1800 

gcg gcg gca 

Ala Ala Ala 
1815 

cca ttc cca 

Pro Phe Pro 
1830 



gat etc cat 

Asp Leu His 
1700 

ate ate aaa 

lie lie Lys 
1715 

gca cca acc 

Ala Pro Thr 
1730 

gga ctg ccc 

Gly Leu Pro 
1745 

aat gga aat 

Asn Gly Asn 
1760 

cac agg ctg 

His Arg Leu 
1775 

gtg atg gat 

Val Met Asp 
1790 

aga ggt tac 

Arg Gly Tyr 
1805 

ata ttc atg 

He Phe Met 
1820 

gag tec aat 

Glu Ser Asn 
1835 



ccc ggc gee 
Pro Gly Ala 

gag gee ata 
Glu Ala He 

agg gtt gtg 
Arg Val Val 

ate egg tac 
He Arg Tyr 

gag att gtt 
Glu He Val 

atg tct cct 
Met Ser Pro 

gag get cat 
Glu Ala His 

att tec aca 
He Ser Thr 

aca gee acc 
Thr Ala Thr 

tea cca att 
Ser Pro He 
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tec gac tta 
5655 

Ser Asp Leu 
1840 

tac gaa tgg 
5700 

Tyr Glu Trp 
1855 

cct agt gtc 
5745 

Pro Ser Val 
1870 

get gga aag 
5790 

Ala Gly Lys 
1885 

gag tac cca 
5835 

Glu Tyr Pro 
1900 

aca gac ata 
5880 

Thr Asp lie 
1915 

att gac age 
5925 

lie Asp Ser 
1930 

gaa ggg aga 
5970 

Glu Gly Arg 
1945 

agt gee gee 
6015 

Ser Ala Ala 
1960 

gtt ggt gat 
6060 

Val Gly Asp 
1975 



cag act gag 
Gin Thr Glu 

ate aca gaa 
He Thr Glu 

aag atg ggg 
Lys Met Gly 

aaa gta gtc 
Lys Val Val 

aaa tgt aag 
Lys Cys Lys 

tct gaa atg 
Ser Glu Met 

egg aag agt 
Arg Lys Ser 

gtg ate ctg 
Val He Leu 

cag aga cgt 
Gin Arg Arg 

gag tac tgt 
Glu Tyr Cys 



ate ccg gat 

He Pro Asp 
1845 

tac acc ggg 

Tyr Thr Gly 
1860 

aat gag att 

Asn Glu He 
1875 

caa ttg aac 

Gin Leu Asn 
1890 

aac gat gat 

Asn Asp Asp 
1905 

ggg get aac 

Gly Ala Asn 
1920 

gtg aaa cca 

Val Lys Pro 
1935 

gga gaa cca 

Gly Glu Pro 
1950 

gga cgt ate 

Gly Arg He 
1965 

tat ggg ggg 

Tyr Gly Gly 
1980 



cga get tgg 

Arg Ala Trp 
1850 

aag acg gtt 

Lys Thr Val 
1865 

gec ctt tgc 

Ala Leu Cys 
1880 

aga aag teg 

Arg Lys Ser 
1895 

tgg gac ttt 

Trp Asp Phe 
1910 

ttc aag gcg 

Phe Lys Ala 
1925 

acc ate ata 

Thr He He 
1940 

tct gca gtg 

Ser Ala Val 
1955 

ggt aga aat 

Gly Arg Asn 
1970 

cac acg aat 

His Thr Asn 
1985 



aac tct gga 
Asn Ser Gly 

tgg ttt gtg 
Trp Phe Val 

eta caa cgt 
Leu Gin Arg 

tac gag acg 
Tyr Glu Thr 

gtt ate aca 
Val He Thr 

age agg gtg 
Ser Arg Val 

aca gaa gga 
Thr Glu Gly 

aca gca get 
Thr Ala Ala 

ccg teg caa 
Pro Ser Gin 

gaa gac gac 
Glu Asp Asp 
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teg aac ttc 
6105 

Ser Asn Phe 
1990 

ate aac atg 
6150 

lie Asn Met 
2005 

cgt gag aag 
6195 

Arg Glu Lys 
2020 

gaa gag aga 
6240 

Glu Glu Arg 
2035 

cca gtt tgg 
6285 

Pro Val Trp 
2050 

cac gac egg 
6330 

His Asp Arg 
2065 



tta gaa gac 
6375 

Leu Glu Asp 
2080 

agg aag att 
6420 

Arg Lys lie 
2095 

gat cac cag 
6465 

Asp His Gin 
2110 

cgt tct cag 
6510 

Arg Ser Gin 
2125 



gec cat tgg 
Ala His Trp 

cca aac gga 
Pro Asn Gly 

gta tat acc 
Val Tyr Thr 

aaa aac ttt 
Lys Asn Phe 

ctg get tac 
Leu Ala Tyr 

agg tgg tgc 
Arg Trp Cys 

aac aac gaa 
Asn Asn Glu 

ctg agg ccg 
Leu Arg Pro 

gca eta aag 
Ala Leu Lys 

ata ggg etc 
lie Gly Leu 



act gag gca 

Thr Glu Ala 

1995 

ctg ate get 

Leu lie Ala 
2010 

atg gat ggg 

Met Asp Gly 

2025 

ctg gaa ctg 

Leu Glu Leu 

2040 

aag gtt gca 

Lys Val Ala 
2055 

ttt gat ggt 

Phe Asp Gly 

2070 

gtg gaa gtc 

Val Glu Val 

2085 

cgc tgg att 

Arg Trp lie 
2100 

gcg ttc aag 

Ala Phe Lys 
2115 

att gag gtt 

He Glu Val 
2130 



cga ate atg 

Arg He Met 
2000 

caa ttc tac 

Gin Phe Tyr 
2015 

gaa tac egg 

Glu Tyr Arg 
2030 

ttg agg act 

Leu Arg Thr 
2045 

gcg get gga 

Ala Ala Gly 
2060 

cct agg aca 

Pro Arg Thr 

2075 

ate acg aag 

He Thr Lys 
2090 

gac gec agg 

Asp Ala Arg 
2105 

gac ttc gee 

Asp Phe Ala 
2120 

ctg gga aag 

Leu Gly Lys 
2135 



ctg gac aac 
Leu Asp Asn 

caa cca gag 
Gin Pro Glu 

etc aga gga 
Leu Arg Gly 

gca gat ctg 
Ala Asp Leu 

gtg tea tac 
Val Ser Tyr 

aac aca att 
Asn Thr He 

ctt ggt gaa 
Leu Gly Glu 

gtg tac teg 
Val Tyr Ser 

teg gga aaa 
Ser Gly Lys 

atg cct gag 
Met Pro Glu 
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cac ttc atg 
6555 

His Phe Met 
2140 

gtg gcc act 
6600 

Val Ala Thr 
2155 

gag gaa ctg 
6645 

Glu Glu Leu 
2170 

ttg agt gtg 
6690 

Leu Ser Val 
2185 

aag ggc att 
6735 

Lys Gly lie 
2200 

gcg acc ttt 
6780 

Ala Thr Phe 

2215 

gcc gga atg 
6825 

Ala Gly Met 
2230 

cct gag cca 
6870 

Pro Glu Pro 
2245 

gtg ttc ctg 
6915 

Val Phe Leu 
2260 

aac gag atg 
6960 

Asn Glu Met 
2275 



ggg aag aca 
Gly Lys Thr 

gca gag aaa 
Ala Glu Lys 

cca gat get 
Pro Asp Ala 

atg acc atg 
Met Thr Met 

gga aag ata 
Gly Lys lie 

ttc tgt tgg 
Phe Cys Trp 

ttg ctg etc 
Leu Leu Leu 

gag aag caa 
Glu Lys Gin 

att tgt gtc 
He Cys Val 

ggt tgg eta 
Gly Trp Leu 



tgg gaa gca 

Trp Glu Ala 
2145 

gga gga aga 

Gly Gly Arg 
2160 

ctt cag aca 

Leu Gin Thr 

2175 

gga gta ttc 

Gly Val Phe 

2190 

ggt ttg gga 

Gly Leu Gly 

2205 

atg get gaa 

Met Ala Glu 
2220 

tec ctt etc 

Ser Leu Leu 

2235 

cgt teg cag 

Arg Ser Gin 
2250 

atg acc ctt 

Met Thr Leu 
2265 

gat aag acc 

Asp Lys Thr 

2280 



ctt gac acc 

Leu Asp Thr 
2150 

get cac aga 

Ala His Arg 
2165 

att gcc ttg 

He Ala Leu 
2180 

ttc etc etc 

Phe Leu Leu 
2195 

ggc get gtc 

Gly Ala Val 
2210 

gtt cca gga 

Val Pro Gly 
2225 

ttg atg att 

Leu Met He 
2240 

aca gac aac 

Thr Asp Asn 
2255 

gtg age gca 

Val Ser Ala 
2270 

aag agt gac 

Lys Ser Asp 
2285 



atg tac gtt 
Met Tyr Val 

atg gcc ctg 
Met Ala Leu 

att gcc tta 
He Ala Leu 

atg cag egg 
Met Gin Arg 

ttg gga gtc 
Leu Gly Val 

acg aag ate 
Thr Lys He 

gtg eta att 
Val Leu He 

cag eta gcc 
Gin Leu Ala 

gtg gca gcc 
Val Ala Ala 

ata age agt 
He Ser Ser 
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ttg ttt ggg 
7005 

Leu Phe Gly 
2290 

gag ttt ctt 
7050 

Glu Phe Leu 
2305 

get gtg aca 
7095 

Ala Val Thr 
2320 

acg tea gat 
7140 

Thr Ser Asp 

2335 

gca agt gca 
7185 

Ala Ser Ala 
2350 

gtt gga gtg 
7230 

Val Gly Val 

2365 

gtc acc etc 
7275 

Val Thr Leu 

2380 

cac tat gec 
7320 

His Tyr Ala 
2395 

tea gee cag 
7365 

Ser Ala Gin 
2410 

gtg gat ggc 
7410 

Val Asp Gly 
2425 



caa aga att 
Gin Arg lie 

ttg gac ttg 
Leu Asp Leu 

aca gcg gtc 
Thr Ala Val 

tac ate aac 
Tyr lie Asn 

eta ttc aca 
Leu Phe Thr 

teg get etc 
Ser Ala Leu 

acc gtt acg 
Thr Val Thr 

tac atg gtt 
Tyr Met Val 

egg egg aca 
Arg Arg Thr 

ate gtg gee 
He Val Ala 



gag gtc aag 

Glu Val Lys 

2295 

agg ccg gca 

Arg Pro Ala 
2310 

etc act cca 

Leu Thr Pro 

2325 

acc tea ttg 

Thr Ser Leu 

2340 

etc gcg cga 

Leu Ala Arg 
2355 

ctg eta gca 

Leu Leu Ala 

2370 

gta aca gcg 

Val Thr Ala 

2385 

ccc ggt tgg 

Pro Gly Trp 
2400 

gcg gee gga 

Ala Ala Gly 
2415 

acg gac gtc 

Thr Asp Val 
2430 



gag aat ttc 

Glu Asn Phe 
2300 

aca gee tgg 

Thr Ala Trp 
2315 

ctg eta aag 

Leu Leu Lys 

2330 

acc tea ata 

Thr Ser He 

2345 

ggc ttc ccc 

Gly Phe Pro 
2360 

gee gga tgc 

Ala Gly Cys 
2375 

gca aca etc 

Ala Thr Leu 

2390 

caa get gag 

Gin Ala Glu 
2405 

ate atg aag 

He Met Lys 
2420 

cca gaa tta 

Pro Glu Leu 
2435 



age atg gga 
Ser Met Gly 

tea ctg tac 
Ser Leu Tyr 

cat ttg ate 
His Leu He 

aac gtt cag 
Asn Val Gin 

ttc gtc gat 
Phe Val Asp 

tgg gga caa 
Trp Gly Gin 

ctt ttt tgc 
Leu Phe Cys 

gca atg cgc 
Ala Met Arg 

aac get gta 
Asn Ala Val 

gag cgc acc 
Glu Arg Thr 
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aca ccc ate 
7455 

Thr Pro lie 
2440 

gtg tct eta 
7500 

Val Ser Leu 
2455 

cga gaa gee 
7545 

Arg Glu Ala 
2470 

gag aat gga 
7590 

Glu Asn Gly 
2485 

etc tgc cac 
7635 

Leu Cys His 
2500 

aca tgg aca 
7680 

Thr Trp Thr 
2515 

ggt ggg gca 
7725 

Gly Gly Ala 
2530 

etc aac cag 
7770 

Leu Asn Gin 
2545 

gec ate ate 
7815 

Ala He He 
2560 

gaa ggc aat 
7860 

Glu Gly Asn 
2575 



atg cag aag 
Met Gin Lys 

get gca gta 
Ala Ala Val 

gga att ttg 
Gly He Leu 

gca age tct 
Ala Ser Ser 

ate atg cgt 
He Met Arg 

etc ata aag 
Leu He Lys 

aaa gga cgc 
Lys Gly Arg 

atg aca aaa 
Met Thr Lys 

gaa gtc gat 
Glu Val Asp 

gtc act gga 
Val Thr Gly 



aaa gtt gga 

Lys Val Gly 
2445 

gta gtg aac 

Val Val Asn 
2460 

ate acg gec 

He Thr Ala 

2475 

gtt tgg aac 

Val Trp Asn 

2490 

ggg ggt tgg 

Gly Gly Trp 
2505 

aac atg gaa 

Asn Met Glu 

2520 

acc ttg gga 

Thr Leu Gly 

2535 

gaa gag ttc 

Glu Glu Phe 
2550 

cgc tea gcg 

Arg Ser Ala 
2565 

ggg cat cca 

Gly His Pro 
2580 



cag ate atg 

Gin He Met 
2450 

ccg tct gtg 

Pro Ser Val 
2465 

gca gcg gtg 

Ala Ala Val 
2480 

gca aca act 

Ala Thr Thr 
2495 

ttg tea tgt 

Leu Ser Cys 
2510 

aaa cca gga 

Lys Pro Gly 
2525 

gag gtt tgg 

Glu Val Trp 
2540 

act agg tac 

Thr Arg Tyr 
2555 

gca aaa cac 

Ala Lys His 
2570 

gtc tct agg 

Val Ser Arg 
2585 



ctg ate ttg 
Leu He Leu 

aag aca gta 
Lys Thr Val 

acg ctt tgg 
Thr Leu Trp 

gec ate gga 
Ala He Gly 

eta tec ata 
Leu Ser He 

eta aaa aga 
Leu Lys Arg 

aaa gaa aga 
Lys Glu Arg 

cgc aaa gag 
Arg Lys Glu 

gee agg aaa 
Ala Arg Lys 

ggc aca gca 
Gly Thr Ala 
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aaa ctg aga 
7905 

Lys Leu Arg 
2590 

aaa gtg att 
7950 

Lys Val He 
2605 

atg gca acc 
7995 

Met Ala Thr 
2620 

ggc ggt ccc 
8040 

Gly Gly Pro 
2635 

tgg aac att 
8085 

Trp Asn He 
2650 

cct tct gag 
8130 

Pro Ser Glu 
2665 

teg tea agt 
8175 

Ser Ser Ser 
2680 

gaa atg gtt 
8220 

Glu Met Val 
2695 

gtg aag gtg 
8265 

Val Lys Val 
2710 



gag ctg etc 
8310 

Glu Leu Leu 
2725 



tgg ctg gtc 
Trp Leu Val 

gac ctt gga 
Asp Leu Gly 

caa aaa aga 
Gin Lys Arg 

gga cat gaa 
Gly His Glu 

gtc acc atg 
Val Thr Met 

tgt tgt gac 
Cys Cys Asp 

get gag gtt 
Ala Glu Val 

gag gac tgg 
Glu Asp Trp 

etc tgc ccc 
Leu Cys Pro 

caa cgc egg 
Gin Arg Arg 



gaa egg agg 

Glu Arg Arg 
2595 

tgt gga aga 

Cys Gly Arg 
2610 

gtc caa gaa 

Val Gin Glu 

2625 

gag ccc caa 

Glu Pro Gin 

2640 

aag agt gga 

Lys Ser Gly 
2655 

acc etc ctt 

Thr Leu Leu 

2670 

gaa gag cat 

Glu Glu His 

2685 

ctg cac cga 

Leu His Arg 
2700 

tac atg ccg 

Tyr Met Pro 
2715 

tat ggg ggg 

Tyr Gly Gly 
2730 



ttt etc gaa 

Phe Leu Glu 
2600 

ggc ggt tgg 

Gly Gly Trp 
2615 

gtc aga ggg 

Val Arg Gly 
2630 

eta gtg caa 

Leu Val Gin 
2645 

gtg gat gtg 

Val Asp Val 
2660 

tgt gac ate 

Cys Asp He 
2675 

agg acg att 

Arg Thr He 
2690 

ggg cca agg 

Gly Pro Arg 
2705 

aaa gtc ata 

Lys Val He 
2720 

gga ctg gtc 

Gly Leu Val 
2735 



ccg gtc gga 
Pro Val Gly 

tgt tac tat 
Cys Tyr Tyr 

tac aca aag 
Tyr Thr Lys 

agt tat gga 
Ser Tyr Gly 

ttc tac aga 
Phe Tyr Arg 

gga gag tec 
Gly Glu Ser 

egg gtc ctt 
Arg Val Leu 

gaa ttt tgc 
Glu Phe Cys 

gag aag atg 
Glu Lys Met 

aga aac cca 
Arg Asn Pro 
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etc tea egg 
8355 

Leu Ser Arg 
2740 

tea ggc aat 
8400 

Ser Gly Asn 
2755 

eta gga aga 
8445 

Leu Gly Arg 
2770 

gaa gat gta 
8490 

Glu Asp Val 
2785 

ctg etc aac 
8535 

Leu Leu Asn 
2800 

etc agg cgt 
8580 

Leu Arg Arg 
2815 

cca tat aga 
8625 

Pro Tyr Arg 
2830 

aca ggc tec 
8670 

Thr Gly Ser 
2845 

tea aaa cca 
8715 

Ser Lys Pro 
2860 

act gac act 
8760 

Thr Asp Thr 
2875 



aat tec acg 
Asn Ser Thr 

gtg gta cat 
Val Val His 

atg gaa aaa 
Met Glu Lys 

aac ttg gga 
Asn Leu Gly 

tea gac acc 
Ser Asp Thr 

gag tac agt 
Glu Tyr Ser 

acc tgg aac 
Thr Trp Asn 

gec agt teg 
Ala Ser Ser 

tgg gac acc 
Trp Asp Thr 

act ccc ttc 
Thr Pro Phe 



cac gag atg 

His Glu Met 
2745 

tea gtg aat 

Ser Val Asn 
2760 

agg acc tgg 

Arg Thr Trp 

2775 

agt gga acc 

Ser Gly Thr 

2790 

agt aaa ate 

Ser Lys lie 
2805 

teg acg tgg 

Ser Thr Trp 

2820 

tat cac ggc 

Tyr His Gly 

2835 

ctg gtc aat 

Leu Val Asn 
2850 

ate acg aat 

lie Thr Asn 
2865 

ggg cag cag 

Gly Gin Gin 

2880 



tat tgg gtg 

Tyr Trp Val 
2750 

atg acc age 

Met Thr Ser 
2765 

aag gga ccc 

Lys Gly Pro 
2780 

agg gcg gtg 

Arg Ala Val 
2795 

aag aac agg 

Lys Asn Arg 
2810 

cac cac gat 

His His Asp 

2825 

agt tat gat 

Ser Tyr Asp 
2840 

gga gtg gtc 

Gly Val Val 
2855 

gtt acc acc 

Val Thr Thr 
2870 

cga gtg ttc 

Arg Val Phe 
2885 



agt cga get 
Ser Arg Ala 

cag gtg etc 
Gin Val Leu 

caa tac gag 
Gin Tyr Glu 

gga aaa ccc 
Gly Lys Pro 

att gaa cga 
lie Glu Arg 

gag aac cac 
Glu Asn His 

gtg aag ccc 
Val Lys Pro 

agg etc etc 
Arg Leu Leu 

atg gee atg 
Met Ala Met 

aaa gag aag 
Lys Glu Lys 



REPLACEMENT SHEET 



Figure 12 contini 

gtg gac acg 
8805 

Val Asp Thr 
2890 

etc aat gag 
8850 

Leu Asn Glu 
2905 

aaa cgt ccc 
8895 

Lys Arg Pro 
2920 

aac age aat 
8940 

Asn Ser Asn 

2935 

tgg agg age 
8985 

Trp Arg Ser 
2950 

atg gtg gat 
9030 

Met Val Asp 
2965 

act tgc att 
9075 

Thr Cys lie 
2980 

gag ttc gga 
9120 

Glu Phe Gly 
2995 

etc gga get 
9165 

Leu Gly Ala 
3010 

gaa gac cac 
9210 

Glu Asp His 
3025 



aaa get cct 
Lys Ala Pro 

ace ace aac 
Thr Thr Asn 

aga atg tgc 
Arg Met Cys 

gca get ttg 
Ala Ala Leu 

gec aga gaa 
Ala Arg Glu 

gag gag cgc 
Glu Glu Arg 

tac aac atg 
Tyr Asn Met 

aag gec aag 
Lys Ala Lys 

cgc ttt ctg 
Arg Phe Leu 

tgg ctt gga 
Trp Leu Gly 



gaa ccg cca 

Glu Pro Pro 

2895 

tgg ttg tgg 

Trp Leu Trp 
2910 

tct cga gag 

Ser Arg Glu 

2925 

ggt gec atg 

Gly Ala Met 

2940 

gca gtt gaa 

Ala Val Glu 
2955 

gag gca cat 

Glu Ala His 

2970 

atg gga aag 

Met Gly Lys 

2985 

gga age aga 

Gly Ser Arg 
3000 

gag ttc gag 

Glu Phe Glu 
3015 

aga aag aac 

Arg Lys Asn 
3030 



gaa gga gtg 

Glu Gly Val 
2900 

gcg ttt ttg 

Ala Phe Leu 
2915 

gaa ttc ata 

Glu Phe He 

2930 

ttt gaa gag 

Phe Glu Glu 
2945 

gat cca aaa 

Asp Pro Lys 

2960 

ctg egg ggg 

Leu Arg Gly 
2975 

aga gag aaa 

Arg Glu Lys 
2990 

gec att tgg 

Ala He Trp 
3005 

get ctg ggt 

Ala Leu Gly 
3020 

tea gga gga 

Ser Gly Gly 
3035 



aag tac gtg 
Lys Tyr Val 

gee aga gaa 
Ala Arg Glu 

aga aag gtc 
Arg Lys Val 

cag aat caa 
Gin Asn Gin 

ttt tgg gag 
Phe Trp Glu 

gaa tgt cac 
Glu Cys His 

aaa ccc gga 
Lys Pro Gly 

ttc atg tgg 
Phe Met Trp 

ttt etc aat 
Phe Leu Asn 

ggt gtc gag 
Gly Val Glu 
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ggc ttg ggc 
9255 

Gly Leu Gly 
3040 

acc egg cct 
9300 

Thr Arg Pro 
3055 

gac acc cgc 
9345 

Asp Thr Arg 
3070 

ctt gag ctg 
9390 

Leu Glu Leu 
3085 

att gag etc 
9435 

lie Glu Leu 
3100 

get get gat 
9480 

Ala Ala Asp 
3115 

cag agg ggg 
9525 

Gin Arg Gly 
3130 

acc aac ctg 
9570 

Thr Asn Leu 
3145 

gtg att ggc 
9615 

Val He Gly 
3160 

ccc aaa gtc 
9660 

Pro Lys Val 
3175 



etc caa aaa 
Leu Gin Lys 

ggg ggc aag 
Gly Gly Lys 

ate acg aga 
He Thr Arg 

ctt gat ggg 
Leu Asp Gly 

acc tat cgt 
Thr Tyr Arg 

gga aga acc 
Gly Arg Thr 

agt gga caa 
Ser Gly Gin 

gec gtc cag 
Ala Val Gin 

cca gat gat 
Pro Asp Asp 

agg acc tgg 
Arg Thr Trp 



ctg ggt tac 

Leu Gly Tyr 
3045 

ate tat get 

He Tyr Ala 
3060 

get gac ttg 

Ala Asp Leu 
3075 

gaa cat egg 

Glu His Arg 

3090 

cac aaa gtt 

His Lys Val 
3105 

gtc atg gat 

Val Met Asp 

3120 

gtt gtc acc 

Val Val Thr 

3135 

ctg gtg agg 

Leu Val Arg 
3150 

gtg gag aaa 

Val Glu Lys 
3165 

ctg ttt gag 

Leu Phe Glu 
3180 



ate ctg cgt 

He Leu Arg 
3050 

gat gac aca 

Asp Asp Thr 
3065 

gaa aat gaa 

Glu Asn Glu 

3080 

cgt ctt gee 

Arg Leu Ala 
3095 

gtg aaa gtg 

Val Lys Val 
3110 

gtt ate tec 

Val He Ser 
3125 

tac gec eta 

Tyr Ala Leu 
3140 

atg atg gaa 

Met Met Glu 
3155 

etc aca aaa 

Leu Thr Lys 
3170 

aat ggg gaa 

Asn Gly Glu 
3185 



gaa gtt ggc 
Glu Val Gly 

get ggc tgg 
Ala Gly Trp 

get aag gtg 
Ala Lys Val 

agg gee ate 
Arg Ala He 

atg cgc ccg 
Met Arg Pro 

aga gaa gat 
Arg Glu Asp 

aac act ttc 
Asn Thr Phe 

ggg gaa gga 
Gly Glu Gly 

ggg aaa gga 
Gly Lys Gly 

gaa aga etc 
Glu Arg Leu 
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age cgc atg 
9705 

Ser Arg Met 
3190 

gac gat cgc 
9750 

Asp Asp Arg 
3205 

aag gtt cgc 
9795 

Lys Val Arg 
3220 

tat gat tgg 
9840 

Tyr Asp Trp 
3235 

ttg ate atg 
9885 

Leu lie Met 
3250 

cag gat gaa 
9930 

Gin Asp Glu 
3265 

tgg aac gtc 
9975 

Trp Asn Val 
3280 

atg tgg ctg 
10020 

Met Trp Leu 
3295 

gec aac gec 
10065 

Ala Asn Ala 
3310 

gga aga acc 
10110 

Gly Arg Thr 
3325 



get gtc agt 
Ala Val Ser 

ttt gec acc 
Phe Ala Thr 

aaa gac ate 
Lys Asp lie 

cag cag gtt 
Gin Gin Val 

aaa gat gga 
Lys Asp Gly 

ttg gta ggc 
Leu Val Gly 

cgc gac act 
Arg Asp Thr 

ctt ctg tac 
Leu Leu Tyr 

att tgc tec 
lie Cys Ser 

acg tgg tec 
Thr Trp Ser 



gga gat gac 

Gly Asp Asp 
3195 

teg etc cac 

Ser Leu His 
3210 

caa gag tgg 

Gin Glu Trp 

3225 

cca ttt tgc 

Pro Phe Cys 
3240 

aga aca ctg 

Arg Thr Leu 
3255 

aga get cgc 

Arg Ala Arg 

3270 

get tgt ctg 

Ala Cys Leu 
3285 

ttc cac aga 

Phe His Arg 
3300 

get gtc cct 

Ala Val Pro 
3315 

ate cat gca 

He His Ala 

3330 



tgt gtg gta 

Cys Val Val 
3200 

ttc etc aat 

Phe Leu Asn 
3215 

aaa ccg tea 

Lys Pro Ser 
3230 

tea aac cat 

Ser Asn His 
3245 

gtg gtt cca 

Val Val Pro 
3260 

ata tct cca 

He Ser Pro 

3275 

get aag tct 

Ala Lys Ser 
3290 

aga gac ctg 

Arg Asp Leu 
3305 

gtg aat tgg 

Val Asn Trp 
3320 

gga gga gag 

Gly Gly Glu 
3335 



aag ccc ctg 
Lys Pro Leu 

get atg tea 
Ala Met Ser 

act gga tgg 
Thr Gly Trp 

ttc act gaa 
Phe Thr Glu 

tgc cga gga 
Cys Arg Gly 

ggg gec gga 
Gly Ala Gly 

tat gee cag 
Tyr Ala Gin 

egg etc atg 
Arg Leu Met 

gtc cct acc 
Val Pro Thr 

tgg atg aca 
Trp Met Thr 
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aca gag gac atg ttg gag gtc tgg aac cgt gtt tgg ata gag gag 
10155 

Thr Glu Asp Met Leu Glu Val Trp Asn Arg Val Trp lie Glu Glu 
3340 3345 3350 

aat gaa tgg atg gaa gac aaa acc cca gtg gag aaa tgg agt gac 
10200 

Asn Glu Trp Met Glu Asp Lys Thr Pro Val Glu Lys Trp Ser Asp 
3355 3360 3365 

gtc cca tat tea gga aaa cga gag gac ate tgg tgt ggc age ctg 
10245 

Val Pro Tyr Ser Gly Lys Arg Glu Asp lie Trp Cys Gly Ser Leu 
3370 3375 3380 

att ggc aca aga gec cga gec acg tgg gca gaa aac ate cag gtg 
10290 

lie Gly Thr Arg Ala Arg Ala Thr Trp Ala Glu Asn lie Gin Val 
3385 3390 3395 

get ate aac caa gtc aga gca ate ate gga gat gag aag tat gtg 
10335 

Ala lie Asn Gin Val Arg Ala lie lie Gly Asp Glu Lys Tyr Val 
3400 3405 3410 

gat tac atg agt tea eta aag aga tat gaa gac aca act ttg gtt 
10380 

Asp Tyr Met Ser Ser Leu Lys Arg Tyr Glu Asp Thr Thr Leu Val 
3415 3420 3425 

gag gac aca gta ctg tag atatttaatc aattgtaaat agacaatata 
10428 

Glu Asp Thr Val Leu 
3430 

agtatgeata aaagtgtagt tttatagtag tatttagtgg tgttagtgta aatagttaag 
10488 

aaaattttga ggagaaagtc aggcegggaa gttcccgcca ccggaagttg agtagacggt 
10548 

gctgcctgcg actcaacccc aggaggactg ggtgaacaaa gecgegaagt gatccatgta 
10608 

agccctcaga accgtctcgg aaggaggacc ccacatgttg taacttcaaa gcccaatgtc 
10668 



agaccacgct aeggegtget actctgegga gagtgcagtc tgcgatagtg ccccaggagg 
10728 



REPLACEMENT SHEET 



Figure 12 con 

actgggttaa 
10788 



ccagggcgaa 
10848 



tgactgaagc 
10908 



caccacaaca 
10968 



aaccagccac 
11028 

t 

11029 



caaaggcaaa 
aggactagag 
tgtaggtcag 
aaacagcata 
acggcacagt 



ccaacgcccc 
gttagaggag 
gggaaggact 
ttgacacctg 
gcgccgacaa 



acgcggccct 
accccgcggt 
agaggttagt 
ggatagacta 
tggtggctgg 



agccccggta 
ttaaagtgca 
ggagaccccg 
ggagatcttc 
tggtgcgaga 



atggtgttaa 
cggcccagcc 
tgccacaaaa 
tgctctgcac 
acacaggatc 
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Figure 13 5kb C5 locus and PCR primers to amplify C5 arms (SEQ ID NO: 77) 



CTGAAATTGTAATTTCTACATGTAGAGAAGGTTTTGATATTGATGGTTTTAACAGAAACG 
GACTTTAACATTAAAGATGTACATCTCTTCCAAAACTATAACTACCAAAATTGTCTTTGC 

10 20 30 40 50 60 



TAGAAAT TATAT CAAGGGATAACAT T T TATATGATATAGT T T TAAAGT G TAAGAT GGAAT 
ATCTTTAATATAGTTCCCTATTGTAAAATATACTATATCAAAATTTCACATTCTACCTTA 

70 80 90 100 110 120 



TAAATTTCATGTGCACAAGAGGCATAGGAGATAAAAGCATTTTCAGACTTTGTATAATGA 
ATTTAAAGTACACGTGTTCTCCGTATCCTCTATTTTCGTAAAAGTCTGAAACATATTACT 
130 140 150 160 170 180 



AGGAATATGATCAAATAAACAAGAATCTGTTAGTTAGTTACTTGGATAAATTAATCGAGA 
TCCTTATACTAGTTTATTTGTTCTTAGACAATCAATCAATGAACCTATTTAATTAGCTCT 
190 200 210 220 230 240 



CGCGTGATAAAATGACTATGTACCGTTATTGCATGAACGATATTATAAATATAGGTTCTC 
GCGCACTATTTTACTGATACATGGCAATAACGTACTTGCTATAATATTTATATCCAAGAG 

250 260 270 280 290 300 

(C5A1) GGCCGAATTC 
GTAGGAGAGAACTATTGACTATGGCA X tGAATGTTAAATGTTATACTTT GGATGAAGCTA 
CATCCTCTCTTGATAACTGATACCGTTACTTACAATTTACAATATGAAACCTACTTCGAT 

310 320 330 340 350 360 



TAAATATGCATTGGAAAAATAATCCATTTAAAGAAAGGATTCAAATACTACAAAACCTAA 
ATTTATACGTAACCTTTTTATTAGGTAAATTTCTTTCCTAAGTTTATGATGTTTTGGATT 

370 380 390 400 410 420 



GCGATAATATGTTAACTAAGCTTATTCTTAACGACGCTTTAAATATACACAAATAAACAT 
CGCTATTATACAATTGATTCGAATAAGAATTGCTGCGAAATTTATATGTGTTTATTTGTA 
430 440 450 460 470 480 



AATTTTTGTATAACCTAACAAATAACTAAAACATAAAAATAATAAAAGGAAATGTAATAT 
TTAAAAACATATTGGATTGTTTATTGATTTTGTATTTTTATTATTTTCCTTTACATTATA 
490 500 510 520 530 540 



REPLACEMENT SHEET 
Figure 13 continued 

CGTAATTATTTTACTCAGGAATGGGGTTAAATATTTATATCACGTGTATATCTATACTGT 
GCATTAATAAAATGAGTCCTTACCCCAATTTATAAATATAGTGCACATATAGATATGACA 

550 560 570 580 590 600 



TATCGTATACTCTTTACAATTACTATTACGAATATGCAAGAGATAATAAGATTACGTATT 
ATAGCATATGAGAAATGTTAATGATAATGCTTATACGTTCTCTATTATTCTAATGCATAA 

610 620 630 640 650 660 



TAAGAGAATCTTGTCATGATAATTGGGTACGACATAGTGATAAATGCTATTTCGCATCGT 
ATTCTCTTAGAACAGTACTATTAACCCATGCTGTATCACTATTTACGATAAAGCGTAGCA 

670 680 690 700 710 720 



TACATAAAGTCAGTTGGAAAGATGGATTTGACAGATGTAACTTAAIAGGTGCAAAAATGT 
ATGTATTTCAGTCAACCTTTCTACCTAAACTGTCTACATTGAATTATCCACGTTTTTACA 
730 740 750 760 770 780 



TAAATAACAGCATTCTATCGGAAGATAGGATACCAGTTATATTATACAAAAATCACTGGT 
ATTTATTGTCGTAAGATAGCCTTCTATCCTATGGTCAATATAATATGTTTTTAGTGACCA 
790 800 810 820 830 840 



TGGATAAAACAGATTCTGCAATATTCGTAAAAGATGAAGATTACTGCGAATTTGTAAACT 
ACCTATTTTGTCTAAGACGTTATAAGCATTTTCTACTTCTAATGACGCTTAAACATTTGA 

850 860 870 880 890 900 



ATGACAATAAAAAGCCATTTATCTCAACGACATCGTGTAATTCTTCCATGTTTTATGTAT 
TACTGTTATTTTTCGGTAAATAGAGTTGCTGTAGCACATTAAGAAGGTACAAAATACATA 

910 920 930 940 950 960 



GTGTTTCAGATATTATGAGATTACTATAAACTTTTTGTATACTTATATTCCGTAAACTAT 
CACAAAGTCTATAATACTCTAATGATATTTGAAAAACATATGAATATAAGGCATTTGATA 

970 980 990 1000 1010 1020 



AT TAAT CAT GAAGAAAAT GAAAAAGTATAGAAGC TGT TCACGAGC GGT T GT T GAAAACAA 
TAATTAGTACTTCTTTTACTTTTTCATATCTTCGACAAGTGCTCGCCAACAACTTTTGTT 
1030 1040 1050 1060 1070 1080 



CAAAATTATACATTCAAGATGGCTTACATATACGTCTGTGAGGCTATCATGGATAATGAC 



REPLACEMENT SHEET 
Figure 13 continued 

GTTTTAATATGTAAGTTCTACCGAATGTATATGCAGACACTCCGATAGTACCTATTACTG 
1090 1100 1110 1120 1130 1140 

AATGCATCTCTAAATAGGTTTTTGGACAATGGATTCGACCCTAACACGGAATATGGTACT 
TTACGTAGAGATTTATCCAAAAACCTGTTACCTAAGCTGGGATTGTGCCTTATACCATGA 
1150 1160 1170 1180 1190 1200 



CTACAATCTCCTCTTGAAATGGCTGTAATGTTCAAGAATACCGAGGCTATAAAAATCTTG 
GATGTTAGAGGAGAACTTTACCGACATTACAAGTTCTTATGGCTCCGATATTTTTAGAAC 
1210 1220 1230 1240 1250 1260 



ATGAGGTATGGAGCTAAACCTGTAGTTACTGAATGCACAACTTCTTGTCTGCATGATGCG 
TACICCATACCTCGATTTGGACATCAATGACTTACGTGTTGAAGAACAGACGIACIACGC 
1270 1280 1290 1300 1310 1320 



GTGTTGAGAGACGACTACAAAATAGTGAAAGATCTGTTGAAGAATAACTATGTAAACAAT 
CACAACTCTCTGCTGATGTTTTATCACTTTCTAGACAACTTCTTATTGATACATTTGTTA 
1330 1340 1350 1360 1370 1380 



GTTCTTTACAGCGGAGGCTTTACTCCTTTGTGTTTGGCAGCTTACCTTAACAAAGTTAAT 
CAAGAAATGTCGCCTCCGAAATGAGGAAACACAAACCGTCGAATGGAATTGTTTCAATTA 
1390 1400 1410 1420 1430 1440 



TTGGTTAAACTTCTATTGGCTCATTCGGCGGATGTAGATATTTCAAACACGGATCGGTTA 
AACCAATTTGAAGATAACCGAGTAAGCCGCCTACATCTATAAAGTTTGTGCCTAGCCAAT 
1450 1460 1470 1480 1490 1500 



ACTCCTCTACATATAGCCGTATCAAATAAAAATTTAACAATGGTTAAACTTCTATTGAAC 
TGAGGAGATGTATATCGGCATAGTTTATTTTTAAATTGTTACCAATTTGAAGATAACTTG 
1510 1520 1530 1540 1550 1560 



AAAGGTGCTGATACTGACTTGCTGGATAACATGGGACGTACTCCTTTAATGATCGCTGTA 
TTTCCACGACTATGACTGAACGACCTATTGTACCCTGCATGAGGAAATTACTAGCGACAT 
1570 1580 1590 1600 1610 1620 



CAATCTGGAAATATTGAAATATGTAGCACACTACTTAAAAAAAATAAAATGTCCAGAACT 
GTTAGACCTTTATAACTTTATACATCGTGTGATGAATTTTTTTTATTTTACAGGTCTTGA 
1630 1640 1650 1660 1670 1680 
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GGGAAAAATTGATCTTGCCAGCTGTAATTCATGGTAGAAAAGAAGTGCTCAGGCTACTTT 
CCCTTTTTAACTAGAACGGTCGACATTAAGTACCATCTTTTCTTCACGAGTCCGATGAAA 
1690 1700 1710 1720 1730 1740 



TCAACAAAGGAGCAGATGTAAACTACATCTTTGAAAGAAATGGAAAATCATATACTGTTT 
AGTTGTTTCCTCGTCTACATTTGATGTAGAAACTTTCTTTACCTTTTAGTATATGACAAA 
1750 1760 1770 1780 1790 1800 



TGGAATTGATTAAAGAAAGTTACTCTGAGACACAAAAGAGGTAGCTGAAGTGGTACTCTC 

ACCTTAACTAATTTCTTTCAATGAGACTCTGTGTTTTCTCC A T C ' A ATGAGAG 

1810 1820 1830 1840 1850 1860 



C5 ORE 

MET GLN ASN ASP ASP CYS GLU AIA ARG SER ARG GLU IIE THR LEU TYR ASP PHE LEU 
AAAATGCAGAACGATGACTGCGAAGCAAGAAGTAGAGAAATAACACTTTATGACTTTCTT 
T T T T ACGTCTTGCTACTGACGCTTCGTTCTTCATCTCTTTATTGTGAAATACTGAAAGAA 

\1870 1880 1890 1900 1910 1920 

CCATGCACTGATTAATCGA|TATTTTT||CCATGG|GCCC (C5B1) 



SER CYS ARG LYS ASP ARG ASP IIE MET MET VAL IIE ASN ASN SER ASP IIE ALA SER LYS 
AGTTGTAGAAAAGATAGAGATATAATGATGGTCATAAATAACTCTGATATTGCAAGTAAA 
TCAACATCTTTTCTATCTCTATATTACTACCAGTATTTATTGAGACTATAACGTTCATTT 
1930 1940 1950 1960 1970 1980 



CYS ASN ASN LYS LEU ASP LEU PHE LYS ARG 
TGCAATAATAAGTTAGATTTATTTAAAAGG 
ACGTTATTATTCAATCTAAATAAATTTTCC 
1990 2000 2010 



IIE VAL LYS ASN ARG LYS LYS GLU LEU IIE 
ATAGTTAAAAATAGAAAAAAAGAGTTAATT 
TATCAATTTTTATCTTTTTTTCTCAATTAA 
2020 2030 2040 



CYS ARG VAL LYS HE IIE HIS LYS HE IEU 
TGTAGGGT TAAAATAATACATAAGATCTTA 
ACATCCCAATTTTATTATGTATTCTAGAAT 
2050 2060 2070 



LYS PHE IIE ASN THR HIS ASN ASN LYS ASN 
AAATTTATAAATACGCATAATAATAAAAAT 
T T TAAATAT T TAT GC G TAT TAT TAT T T T TA 
2080 2090 2100 



(C5C1) |g ; a i : 1 : ; ?- - 1 | ■ h \ z a r t a a t c a c g g c c a 

ARG LEU TYR LEU LEU PRO SER GLU HE LYS PHE LYS IIE PHE THR TYR LEU \ THR TYR LYS 
AGATTATACTTATTACCTTCAGAGATAAAATTTAAGATATTTACTTATTTAA CTTATAAA 
TCTAATATGAATAATGGAAGTCTCTATTTTAAATTCTATAAATGAATAAATTGAATATTT 
2110 2120 2130 2140 2150 2160 



ASP IEU LYS CYS 1 1 J-', III-', Sl-K LYS *** 

' A A A A A . v' ,' A T A A T T T C T A A A T A A T G A A A A A A A G T A C A T C A T C A 0 C A A K r; •; . . A : 

C T A G A T T T T A C G T A T T A A A G A T T T A T T A C T T T T T T T C A T G T A G T A C T C G T T G C G C A A T C A 
2170 2180 2190 2200 2210 /// 
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ATAT T T TACAAT GGAGAT TAACGC TC TATA 
TATAAAAT G T TACC T C TAAT T GCGAGATAT 

2230 2240 2250 

T T TAGAAAAGAAAG T TAT T GAATATGAAAA 
AAATCTTTTCTTTCAATAACTTATACTTTT 

2290 2300 2310 



CCGTTCTATGTTTATTGATTCAGATGATGT 
GGCAAGATACAAATAACTAAGTCTACTACA 

2260 2270 2280 

CTTTAATGAAGATGAAGATGACGACGATGA 
GAAATTACTTCTACTTCTACTGCTGCTACT 

2320 2330 2340 



TTATTGTTGTAAATCTGTTTTAGATGAAGAAGATGACGCGCTAAAGTATACTATGGTTAC 
AATAACAACATTTAGACAAAATCTACTTCTTCTACTGCGCGATTTCATATGATACCAATG 
2350 2360 2370 2380 2390 2400 



AAAGTATAAGTCTATACTACTAATGGCGACTTGTGCAAGAAGGTATAGTATAGTGAAAAT 
TTTCATATTCAGATATGATGATTACCGCTGAACACGTTCTTCCATATCATATCACTTTTA 
2410 2420 2430 2440 2450 2460 



GTTGTTAGATTATGATTATGAAAAACCAAATAAATCAGATCCATATCTAAAGGTATCTCC 
CAACAATCTAATACTAATACTTTTTGGTTTATTTAGTCTAGGTATAGATTTCCATAGAGG 
2470 2480 2490 2500 2510 2520 



TTTGCACATAATTTCATCTATTCCTAGTTTAGAATACTTTTCATTATATTTGTTTACAGC 
AAACGTGTATTAAAG TAGATAAGGATCAAATCTTATG AAAAGTAATATAAACAAATGTCG 
2530 2540 2550 \ 2560 2570 2580 

X GACGTCGG (C5D1) 

TGAAGACGAAAAAAATATATCGATAATAGAAGATTATGTTAACTCTGCTAATAAGATGAA 
ACTTCTGCTTTTTTTATATAGCTATTATCTTCTAATACAATTGAGACGATTATTCTACTT 
2590 2600 2610 2620 2630 2640 



ATTGAATGAGTCTGTGATAATAGCTATAATCAGAGAAGTTCTAAAAGGAAATAAAAATCT 
TAACTTACTCAGACACTATTATCGATATTAGTCTCTTCAAGATTTTCCTTTATTTTTAGA 
2650 2660 2670 2680 2690 2700 



AACTGATCAGGATATAAAAACATTGGCTGATGAAATCAACAAGGAGGAACTGAATATAGC 
TTGACTAGTCCTATATTTTTGTAACCGACTACTTTAGTTGTTCCTCCTTGACTTATATCG 
2710 2720 2730 2740 2750 2760 



TAAAC TAT T GT TAGATAGAGGGGCCAAAGTAAAT TACAAGGAT GT T TAC GG T T C T T CAGC 
ATTTGATAACAATCTATCTCCCCGGTTTCATTTAATGTTCCTACAAATGCCAAGAAGTCG 
2770 2780 2790 2800 2810 2820 
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TCTCCATAGAGCTGCTATTGGTAGGAAACAGGATATGATAAAGCTGTTAATCGATCATGG 
AGAGGTATCTCGACGATAACCATCCTTTGTCCTATACTATTTCGACAATTAGCTAGTACC 

2830 2840 2850 2860 2870 2880 

AGCTGATGTAAACTCTTTAACTATTGCTAAAGATAATCTTATTAAAAAAAAATAATATCA 
TCGACTACATTTGAGAAATTGATAACGATTTCTATTAGAATAATTTTTTTTTATTATAGT 

2890 2900 2910 2920 2930 2940 



CGTTTAGTAATATTAAAATATATTAATAACTCTATTACTAATAACTCCAGTGGATATGAA 
GCAAATCATTATAATTTTATATAATTATTGAGATAATGATTATTGAGGTCACCTATACTT 
2950 2960 2970 2980 2990 3000 



CATAATACGAAGTTTATACATTCTCATCAAAATCTTATTGACATCAAGTTAGATTGTGAA 
GTATTATGCTTCAAATATGTAAGAGTAGTTTTAGAATAACTGTAGTTCAATCTAACACTT 

3010 3020 3030 3040 3050 3060 



AATGAGATTATGAAATTAAGGAATACAAAAATAGGATGTAAGAACTTACTAGAATGTTTT 
TTACTCTAATACTTTAATTCCTTATGTTTTTATCCTACATTCTTGAATGATCTTACAAAA 
3070 3080 3090 3100 3110 3120 



ATCAATAATGATATGAATACAGTATCTAGGGCTATAAACAATGAAACGATTAAAAATTAT 
TAGTTATTACTATACTTATGTCATAGATCCCGATATTTGTTACTTTGCTAATTTTTAATA 
3130 3140 3150 3160 3170 3180 



AAAAATCATTTCCCTATATATAATACGCTCATAGAAAAATTCATTTCTGAAAGTATACTA 
TTTTTAGTAAAGGGATATATATTATGCGAGTATCTTTTTAAGTAAAGACTTTCATATGAT 
3190 3200 3210 3220 3230 3240 



AGACACGAATTATTGGATGGAGTTATAAATTCTTTTCAAGGATTCAATAATAAATTGCCT 
TCTGTGCTTAATAACCTACCTCAATATTTAAGAAAAGTTCCTAAGTTATTATTTAACGGA 
3250 3260 3270 3280 3290 3300 



TACGAGATTCAGTACATTATACTGGAGAATCTTAATAACCATGAACTAAAAAAAATTTTA 
ATGCTCTAAGTCATGTAATATGACCTCTTAGAATTATTGGTACTTGATTTTTTTTAAAAT 
3310 3320 3330 3340 3350 3360 



GATAATATACATTAAAAAGGTAAATAGATCATCTGTTATTATAAGCAAAGATGCTTGTTG 
CTATTATATGTAATTTTTCCATTTATCTAGTAGACAATAATATTCGTTTCTACGAACAAC 
3370 3380 3390 3400 3410 3420 
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Figure 13 continued 

CCAATAATATACAACAGGTATTTGTTTTTATTTTTAACTACATATTTGATGTTCATTCTC 
GGTTATTATATGTTGTCCATAAACAAAAATAAAAATTGATGTATAAACTACAAGTAAGAG 

3430 3440 3450 3460 3470 3480 

TTTATATAGTATACACAGAAAATTCATAATCCACTTAGAATTTCTAGTTATCTAGTTTTT 
AAATATATCATATGTGTCTTTTAAGTATTAGGTGAATCTTAAAGATCAATAGATCAAAAA 

3490 3500 3510 3520 3530 3540 



CTAGAATATTGTACTTTATTTCTAATGGAATGGCTCTCCAGCCTAGTAATTTATTAATGT 
GATCTTATAACATGAAATAAAGATTACCTTACCGAGAGGTCGGATCATTAAATAATTACA 
3550 3560 3570 3580 3590 3600 



TAGCTGATATCTTGAAATCAGGATATTCTGCTCCGTGAAGAGAAAGTCCTCCAAAGTTGT 
ATCGACTATAGAACTTTAGTCCTATAAGACGAGGCACTTCTCTTTCAGGAGGTTTCAACA 
3610 3620 3630 3640 3650 3660 



ATATTTCCATCACTTTCATGGCTTCCTCTTTCCATAGTGTCTTCTATAAGCTGTCTATAT 
TATAAAGGTAGTGAAAGTACCGAAGGAGAAAGGTATCACAGAAGATATTCGACAGATATA 
3670 3680 3690 3700 3710 3720 



ATTGTAAACTTTTCTGGTTTTATGCATTTTAAACATTTAGCAATCTCATTTTCATCACAA 
TAACATTTGAAAAGACCAAAATACGTAAAATTTGTAAATCGTTAGAGTAAAAGTAGTGTT 
3730 3740 3750 3760 3770 3780 



TTAAGGCACAAATCTAACATGGAATGTCTACCATAACCCAATAAGGTTTTTTCATTTCCT 
AATTCCGTGTTTAGATTGTACCTTACAGATGGTATTGGGTTATTCCAAAAAAGTAAAGGA 
3790 3800 3810 3820 3830 3840 



CTATCTCTAATACACACTGTTCTTTCCAGACTTTCAACACGCTGCTATTTTCTATTTTAT 
GATAGAGATTATGTGTGACAAGAAAGGTCTGAAAGTTGTGCGACGATAAAAGATAAAATA 
3850 3860 3870 3880 3890 3900 



TCAAGTCCATATTATAAGCGTCCTTGTTAGACACTTCATAATGTTTGCATTCTGGAATCA 
AGT TCAGGTATAATAT TCGCAGGAACAATCTGTGAAGTAT TACAAACGTAAGACC T TAGT 
3910 3920 3930 3940 3950 3960 
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Figure 13 continued 

TCATGTTAGATACTATTAATTTAGCTACTTCTATGTTGTCATCAAAAGAGTTGCTATCTG 
AGTACAATCTATGATAATTAAATCGATGAAGATACAACAGTAGTTTTCTCAACGATAGAC 
3970 3980 3990 4000 4010 4020 



TAATTACACTAAGAGGTGTATCACCTGATAAAGAAGTAATAGAGACATCTGCTCTGAATT 
ATTAATGTGATTCTCCACATAGTGGACTATTTCTTCATTATCTCTGTAGACGAGACTTAA 

4030 4040 4050 4060 4070 4080 

TAAGCAATACCTCAATAACTTCTTTTGAAGATGACTTTGCAGCTAAAAATAATGGAGTTC 
ATTCGTTATGGAGTTATTGAAGAAAACTTCTACTGAAACGTCGATTTTTATTACCTCAAG 

4090 4100 4110 4120 4130 4140 



TCTCTAAAACATCCCTTGAGTTTATATTAGCCCCGTAACTAATGAGTAGTTCTGTTATAT 
AGAGATTTTGTAGGGAACTCAAATATAATCGGGGCATTGATTACTCATCAAGACAATATA 
4150 4160 4170 4180 4190 4200 



CTTTGGAATCTATTGATATATTATTAATTACAATTGTCATGCTGACATATATAGACATCA 
GAAACCTTAGATAACTATATAATAATTAATGTTAACAGTACGACTGTATATATCTGTAGT 
4210 4220 4230 4240 4250 4260 



TAATATGATGAAAAATATGAAAATATAAGTGCACGTTTACTGTTACTATGATTGTGATAT 
ATTATACTACTTTTTATACTTTTATATTCACGTGCAAATGACAATGATACTAACACTATA 
4270 4280 4290 4300 4310 4320 



CGATATGAGTTCTTTAATAAAAGTACTGAAATAGATATAATGCAGATATGATTGATATTT 
GCTATACTCAAGAAATTATTTTCATGACTTTATCTATATTACGTCTATACTAACTATAAA 
4330 4340 4350 4360 4370 4380 



TAAAAAGTTGAAAAAAAATATGCCCTGTTTACAAATACTATTTGGAAATATTCTGTAATA 
ATTTTTCAACTTTTTTTTATACGGGACAAATGTTTATGATAAACCTTTATAAGACATTAT 
4390 4400 4410 4420 4430 4440 



AAGTAATAGTGATATGTCAGTCACGATGGATTTGCCAATTGATCATATGAGTATAGATAA 
TTCATTATCACTATACAGTCAGTGCTACCTAAACGGTTAACTAGTATACTCATATCTATT 
4450 4460 4470 4480 4490 4500 



CATAAACGAGTATAATAAAAATGGATATACTAGACTCTATATAGAGGTAGCCATGAAAAA 
GTATTTGCTCATATTATTTTTACCTATATGATCTGAGATATATCTCCATCGGTACTTTTT 
4510 4520 4530 4540 4550 4560 
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Figure 13 continued 



ACGTAAAAACGTAGATAGACTTTTATATCTCGGAGCTGATCCGAATCTGGCTAGTGTAGA 
TGCATTTTTGCATCTATCTGAAAATATAGAGCCTCGACTAGGCTTAGACCGATCACATCT 
4570 4580 4590 4600 4610 4620 



TTCGTATTGTCCTCTTCATATTGCTGTTAGGAATGGTAGTTTAAAGATAATAAGATCATT 
AAGCATAACAGGAGAAGTATAACGACAATCCTTACCATCAAATTTCTATTATTCTAGTAA 
4630 4640 4650 4660 4670 4680 



GTTGAAATATGGTGCTAATATAAATCAAGAATGTCATGAAGGAGATACTGCTTTGATGAT 
CAACTTTATACCACGATTATATTTAGTTCTTACAGTACTTCCTCTATGACGAAACTACTA 
4690 4700 4710 4720 4730 4740 



GGCTATATCATTAGGTAATTATACAGCATGTAAAACACTTCTAGATAACAACGCCGATCC 
CCGATATAGTAATCCATTAATATGTCGTACATTTTGTGAAGATCTATTGTTGCGGCTAGG 
4750 4760 4770 4780 4790 4800 



TAATTATGTTAACTATTACGGTATAGTTCCGCTTATTAGAGCAATTATATGTGAAAAGCC 
ATTAATACAATTGATAATGCCATATCAAGGCGAATAATCTCGTTAATATACACTTTTCGG 
4810 4820 4830 4840 4850 4860 



TGACATAGTTAGACTGCTATTAGATAGAGGAGCTAATTGCAACCACTTAATTACAAAAAA 
ACTGTATCAATCTGACGATAATCTATCTCCTCGATTAACGTTGGTGAATTAATGTTTTTT 
4870 4880 4890 4900 4910 4920 



CGGTAGAACCTATACTGCTTTAGAGAGTCTTAGGAATTGCTTTTTTAAAGACAATTCTTC 
GCCATCTTGGATATGACGAAATCTCTCAGAATCCTTAACGAAAAAATTTCTGTTAAGAAG 
4930 4940 4950 4960 4970 4980 



ATCATTGTCGATACTAATAT 
TAGTAACAGCTATGATTATA 
4990 5000 



